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PREFACE. 



As this manual is intended for dissecting-room use, the 
body has been considered as divided into the five parts 
usual in the dissecting-room, viz., head and neck, thorax, 
upper extremity, abdomen and pelvis, and lower extremity. 
Each of these parts has been subdivided as much as pos- 
sible, with regard to the avoidance of excessive repetitions, 
and described completely. The spinal cord has been de- 
scribed under the heading of the cranial cavity, because it 
seemed best to include it with the brain. A special sub- 
division has been made of the scalp, because of the necessity 
of early removal of the skull cap in order to preserve the 
brain. In the text the name of each muscle has been begun 
with a capital, e.g., Pectoralis major. Because of the great 
irregularity in origin and course of the smaller arteries, only 
their distribution has been fully described, as a rule. Cunning- 
ham's Anatomy has been followed strictly throughout, and the 
bracketed numerals at the end of each paragraph refer to the 
corresponding page in the last edition of that Anatomy, e.g., 
[104]. The bracketed numerals in the body of any par- 
agraph refer to pages in this manual, e.g., (page 47). 

W. H. Rockwell, Jr. 
August, 1905. 
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HEAD AND NECK. 

BONES OF THE SKULL. 

The skull comprises the bony envelope of the brain, and the 
bones of the face; the hyoid bone is usually described with it. 
The cranium is the skull minus the inferior maxilla. Because 
it is so found in dissecting, it will be described as a whole, fol- 
lowing brief descriptions of the shape and position of the bones 
forming it. [103] 

The frontal bone occupies the front of the cranium and con- 
sists of three parts. The frontal part is shell-like, corresponds 
to the forehead, and rises above the orbital arches. The orbital 
part is horizontal and consists of two orbital plates, which ex- 
tend backward from the orbital arches and are separated in 
their posterior halves by a notch (ethmoidal) . The nasal part 
helps form the roof of the nasal fossse. [103] 

The two parietal bones form the top of the cranial vault 
and lie behind the frontal; they are quadrilateral. [107] 

The occipital bone occupies the lower and back part of the 
cranium and consists of three parts which surround the fora- 
men magnum. The squamous (tabular) part is the expanded 
curved plate behind the foramen ; its superior borders unite in 
the superior angle, and end laterally in the lateral angles. The 
lateral (condylic) portions lie on either side of the foramen, 
while the basilar part lies in front of it. [109] 

The two temporal bones lie on either side of the cranium 

1 [1] 
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between the sphenoid and occipital, below the parietals; each 
consists of three parts, squamous, tympanic, and petro-mas- 
toid. The squamous part is thin, shell-like, and vertical. The 
tympanic part lies below the squamous and forms the lower 
part of the external auditory meatus. The petro-mastoid part 
joins the inner aspect of the squamous and tympanic parts 
and extends behind their junction as a nipple-like (mastoid) 
process. Its petrous portion is an elongated and three-sided 
pyramid, which is attached by its base to the inner aspect of the 
squamous and tympanic parts postero-inferiorly, and extends 
nearly horizontally inward and forward. [114] 

The sphenoid bone lies at the base in front of the occipital 
mesially and the temporals at either side. It somewhat re- 
sembles a bat and presents a cubical body with three pairs of 
processes. The lesser (orbital) wings are small and flattened 
triangular plates which extend horizontally outward from the 
fore and upper part of the body. The greater (temporal) wings 
are large and, as seen from above, crescentic plates which ex- 
tend outward from the lower part of the body, between the 
frontal and temporal bones. The pterygoid processes each 
consist of two plates (external and internal pterygoid) ; these 
descend vertically from the roots of the great wing and under 
surface of the lateral part of the body on each side and are 
fused in front, except inferiorly. [122] 

The ethmoid bone lies in front of the sphenoid, occupying 
the ethmoidal notch of the frontal and projecting below this. 
It is cubical and consists of two cellular (lateral masses) parts, 
which are united superiorly to a mesial (vertical) plate by a 
thin horizontal lamina (cribriform plate). [128] 

The two superior maxillary bones form the upper jaw; each 
consists of a hollow pyramidal body with four surfaces and 
four processes. The malar (zygomatic) process springs from 
the outer surface high up; the frontal (nasal) process is a 
plate ascending vertically from the upper and fore part; the 
alveolar process is a curved projection from the under surface; 

[2] 
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and the palatal process is a plate running horizontally inward 
from the inner side of the body and alveolar process. [131] 

The two malar bones (cheek bones) lie on the outer sides of 
the orbital fossa;, upon the superior maxillae. Each has four 
angles, or processes. [135] 

The two nasal bones are elongated and quadrilateral plates 
which form the bridge of the nose. [137] 

The two lachrymal bones are thin and quadrangular scales 
which lie on each inner orbital wall, just behind the nasal proc- 
ess of the superior maxilla. [138] 

The two inferior tubinated bones are elongated and shell- 
hke laminae which lie along the lower part of the outer wall of 
each nasal fossa. [139] 

The vomer is irregularly quadrilateral and Ues below the 
sphenoid at the back of the nasal septum. [140] 

The two palate bones lie below the sphenoid and help form 
the back of the hard palate and outer walls of the nasal fossae. 
Each consists of two plates, horizontal and vertical, which are 
united like the letter L, the horizontal plate running inward ; 
a tuberosity runs backward and outward from the angle be- 
tween the plates. Two processes, orbital and sphenoidal, sur- 
mount the front and back parts respectively of the top of the 
vertical plate. [141] 

The inferior maxilla (mandible) has a horizontal and horse- 
shoe-shaped body from which two rami project vertically 
upward, behind. Body. Externally this presents, in the mid- 
line in front, a vertical ridge (symphysis) which divides infe- 
riorly to enclose a triangular area (mental protuberance) ; the 
inferior angles of the protuberance are prominent (mental tu- 
bercles) . On its outer surface, on each side, a faint ridge (ex- 
ternal oblique line) runs from the mental tubercle to the an- 
terior border of the ramus; just above the centre of the ridge 
is the foramen (mental) of the inferior dental canal. The 
upper border presents the tooth sockets; these of the canine 
and incisors produce ridges ; between the canine ridge and the 

[3] 
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symphysis is a hollow (incisor fossa) . The inferior border is 
rounded. On the internal surface, on each side, a ridge (mylo- 
hyoid; internal obUque line) runs, from behind and above, 
downward and forward to the lower part of the ssonphysis; 
below the ridge posteriorly is a fossa for the submaxillary 
gland; at the junction of both ridges, in the midline ante- 
riorly, is a raised tubercle with two, or two pairs of laterally 
placed, spines (mental, or genial spines). [143] 

Ramus. — This ascends from the back of the body; its pos- 
terior border forms an angle, usually everted, with the base of 
the body. Its outer surface may present obliquely curved 
ridges. Its inner surface presents mesially a foramen (inferior 
dental) which is overhung in front by a projection (lingula) ; 
a groove (mylo-hyoid) descends from the foramen behind the 
lingula. Superiorly the ramus supports two processes which 
are separated by a wide notch (sigmoid). The condyle is the 
posterior process; it is convex, elongated transversely, and 
supported on a neck which is compressed antero-posteriorly; 
on the inner side of the neck is a depression for the External 
pterygoid. The coronoid -process is a triangular elevation which 
lies in front, its anterior border joining that of the ramus; be- 
hind this border, on the inner side, is a triangular groove 
whose inner border joins the internal oblique line. [144] 

The hyoid bone lies in the neck, between the mandible and 
the larynx; it has a U-shaped body with four processes 
(cornua). The body is compressed antero-posteriorly; its an- 
terior surface presents a median vertical ridge; its posterior 
surface is concave; its upper border is broad and bounded in 
front by a transverse ridge, and behind by a thin edge. From 
each end of the body a process {great cornu) curves upward and 
backward, being compressed laterally but expanded at its end. 
A small process {lesser cornu) projects upward, backward, and 
shghtly outward from the upper surface, on each side, at the 
junction of the body and the great cornu; it is often partly 
cartilaginous. [147] 

[4] 



BONES OF THE SKULL. 

The Cranium As a Whole. 

Anterior Aspect (norma frontalis). — This includes the fron- 
tal, malar, nasal, and superior maxillary bones ; it presents the 
orbital fossae, one lying on each side, with the orifice of the nasal 
fossa between and below them. [148] 

Frontal Region. — This is convex and limited laterally by 
two ridges (temporal lines) ; it is formed by the frontal bone, 
which presents inferiorly the arched upper (orbital) margins 
of the orbits. Each orbital margin presents a (supra^orbital) 
notch, or foramen, near its inner third; externally it is thin 
and sharp and ends in a (external angular) process which joins 
a (frontal) process o^ the malar; internally it is rounded and 
ends in another (internal angular) process which joins a (fron- 
tal) process of the superior maxilla. The space between the in- 
ternal angular processes is the root of the nose and may pre- 
sent the remains of a mesial suture between the original halves 
of the frontal. It also presents, just above the iiaso-frontal 
suture, a median prominence (glabella) from which a (supra^ 
orbital) ridge runs outward on each side above the orbit; 
above each ridge is a fulness (frontal eminence). [148] 

Orbital Fossa. — This is a four-sided pyramid whose base is 
the orbital aperture; its apex is directed backward and in- 
ward, so that the axes of both fossae converge behind. The 
margin of the aperture is formed above by the orbital margin 
of the frontal; in the outer, and half the lower, part by the 
sharp (orbital) margin of the malar; and in the inner, and half 
the lower, part by the frontal process and sharp (orbital) mar- 
gin of the body of the superior maxilla. A narrow cleft (sphe- 
noidal fissure) runs outward and slightly upward, from the 
apex, between the wings of the sphenoid ; above and internal 
to its inner end is a small (optic foramen) opening between 
the roots of the lesser wing of the sphenoid. [148] 

The roof is concave and formed in front by the orbital plate 
of the frontal, and behind by the lesser wing of the sphenoid. 

[5] 
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It is separated from the inner wall by a rather horizontal su- 
ture; and from the outer wall by the sphenoidal fissure behind 
and sutures in front. On the inner boundary, in the fronto- 
ethmoidal suture, are two foramina (anterior and posterior 
ethmoidal canals). A depression, or spine, for the pulley of 
the Superior oblique, lies just behind the inner part of the or- 
bital margin of the frontal, while a shallow fossa, for the lach- 
rymal gland, lies under cover of the external angular process 
of the frontal. [149] 

The f-oar is formed by the orbital plate of the superior max- 
illa, the orbital surface of the malar, and posteriorly a small 
triangular area on the orbital process of the palate bone. Ex- 
ternally a cleft {spheno-maxillary fissure) separates the superior 
maxilla from the great wing of the sphenoid. Internally the 
floor is separated from the inner wall by a line of sutures 
which end anteriorly, opposite the lachrymal bone, at the 
canal (lachrymal). A canal (infra-orbital) runs sagittally 
under the floor to the face ; posteriorly its roof is deficient and 
a groove leads from it to the spheno-maxillary fissure. [149] 

The outer wall is formed by the great wing of the sphenoid 
and orbital surface of the malar. It is limited below by the 
spheno-maxillary fissure posteriorly ; and above by the sphe- 
noidal fissure posteriorly and a line of sutures anteriorly. One 
or two small (orbital) canals run through the malar bone an- 
teriorly to the temporal fossa. [151] 

The inner wall is formed, from before backward, by the 
frontal process of the superior maxilla, the lachrymal, the side 
(os planum) of the lateral mass of the ethmoid, and part of the 
side of the body of the sphenoid. It is limited above and 
below by lines of sutures. The lachrymal bone presents a 
mesial vertical ridge (lachrymal crest), and in front of this a 
hollow (lachrymal groove), for the lachrymal sac, which is 
completed by the frontal process of the superior maxilla; a 
canal for the nasal duct descends from the groove to the nasal 

[151] 
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Skeleton of the Face. — Anteriorly this is formed by the su- 
perior maxillffi, which are united below the nasal aperture. 
The malar bones lie externally on the malar processes of the 
superior maxillaj, while the nasal bones are wedged in between 
their frontal processes above. The tooth sockets produce 
ridges of which the canine is the most prominent; internal to 
this is a shallow (incisive) fossa over the incisors, while external 
to it and higher up is a deeper (canine) fossa. Just below the 
orbital margin is the orifice (infra-orbital foramen) of the infra- 
orbital canal. The body of the superior maxilla contains a 
large pyramidal cavity (antrum of Highmore). The alveolar 
processes are curved and project from the under surface of 
each body; they contain the teeth and form together the alve- 
olar arch. [151] 

The nasal aperture is pyriform. Its margins are formed be- 
low by the free edges of the bodies and frontal processes of the 
superior maxillae, and above by those of the nasal bones. At 
the centre of its lower margin is an outstanding process (an- 
terior nasal spine). [152] 

Lateral Aspect (norma lateralis). — This includes the frontal, 
parietal, occipital, sphenoid, temporal, malar, and superior 
maxilla. A vertical (coronal) suture unites the frontal and 
parietal. Another (lambdoid) unites the occipital and parietal; 
it joins (at the asterion) the occipito-mastoid and parieto- 
mastoid sutures. The spheno-parietal suture forms (at the 
pterion) the crosspiece of an H-shaped suture surrounding the 
end of the great wing of the sphenoid. A ridge (temporal crest), 
often double, curves upward and backward from the external 
angular process of the frontal, across (at the stephanion) the 
coronal suture, then downward over the parietal toward the 
posterior inferior angle, and then (supramastoid crest) forward 
on the temporal to become the posterior root of the zygoma. 
An elevation (parietal eminence) is seen near the centre of the 
parietal, above the temporal crest. The malar presents an ex- 
ternal foramen (malar canal) leading into the orbit, and a 

[7] 
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process (temporal) running backward. The protuberance and 
curved lines of the occipital will be described vnth the " pos- 
terior aspect." ' [152] 

Temporal Fossa.— This lies above the level of the zygomatic 
arch, enclosed by the temporal crest. It is limited inferiorly ; 
in front by the free border of the great wing of the sphenoid, 
which bounds the spheno-maxillary fissure above; and behind 
by a ridge (pterygoid) which crosses the sphenoid and squa- 
mous temporal to become the anterior root of the zygoma. 
Anteriorly a foramen (temporal canal) in the angle of the 
rcalar, behind its frontal and orbital processes, leads into the 
orbit. [155] 

A process (zygomatic) springs from the front and lower part 
of the squamous temporal by a broad attachment whose sur- 
faces are horizontal; anterior^ it twists till its surfaces are 
vertical and joins the temporal process of the malar, complet- 
ing the zygomatic arch. Posteriorly its upper edge (posterior 
root) runs back over the external auditory meatus as the supra- 
mastoid crest, while its lower edge (anterior root) turns inward 
as the pterygoid ridge (infra-temporal crest) . On the under 
side of the anterior root is a transverse ridge (articular emi- 
nence) , and over the outer side of this, at the divergence of the 
roots, is a rounded prominence (tubercle). A conical process 
(post^glenoid tubercle, or "middle root") descends from the 
posterior root in front of the auditory meatus. [155] 

Behind the articular eminence is a hollow (glenoid fossa) ; 
an oblique (Glaserian) fissure divides this into anterior artic- 
ular and posterior non-articular parts ; in the inner end of the 
fissure is a scale of bone, and behind this is the orifice of the 
canal of Huguier (iter chordae anterius). A process (alar 
spine) of the sphenoid lies just internal to the articular portion 
of the fossa. A flat (tympanic) plate forms the back of the 
fossa; its lower edge is a crest (vaginal process) which splits 
to enclose a descending rod (styloid process) of bone; its outer 
edge (external auditory process) bounds the external auditory 

[8] 
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meatus boJow and in front; a fissure (auricular) for Arnold's 
nerve separates the plate from the mastoid and squamous tem- 
poral behind. The external auditory meatus curves inward and 
slightly forward, with its convexity upward, to the tympanum. 
Behind this the mastoid process, a large and nipple-like proc- 
ess, projects downward; it usually presents a (mastoid) fora- 
men, in the occipito-mastoid suture, for a vein. [156] 

Zygomatic Fossa. — This is a deep hollow in front of the an- 
terior root of the zygoma and below the infra-temporal crest 
(pterygoid ridge). The postero-external (zygomatic) surface 
of the superior maxilla forms the anterior wall, being limited 
externally by the sharp lower border of its malar process, and 
superiorly by the lower border of the spheno-maxillary fissure; 
it presents foramina (posterior dental canals) leading to the 
upper molars, and also a projection (tubercle) behind the last 
molar. The external pterygoid plate of the sphenoid, which 
forms the inner wall, is separated from the superior maxilla 
above by a narrow and vertical cleft (pterygo-maxillary fissure) , 
and below by the tuberosity of the palate bone ; the posterior 
border of the plate is thin and may have spiny points. [156] 

The under (zygomatic) surface of the great wing of the sphe- 
noid overhangs the fossa, extending from the alar spine to the 
spheno-maxillary fissure and outward to the pterygoid ridge: 
it presents an oval hole (foramen ovale) just behind the root 
of the pterygoid plate, and behind this a smaller orifice (fora- 
men spinosum) close to the alar spine. Part of the roof is 
formed by a small triangular area on the squamous temporal 
between the articular eminence and anterior root of the zy- 
goma. At the back of the fossa are the styloid and vaginal 
processes of the sphenoid. Internally the fossa communicates 
with the orbit and spheno-maxillary fossa, by the spheno- 
maxillary and pterygo-maxillary fissures respectively; these 
fissures join at right angles in an L. [157] 

Spheno-maxillary Fossa. — This corresponds to the angular 
interval between the spheno-maxillary and pterygo-maxillary 

[9] 
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fissures, and lies between the superior maxilla and root of the 
pterygoid process of the sphenoid. The vertical plate of the 
palate bone forms its inner wall, and presents a large (spheno- 
palatine) foramen leading between the orbital and sphenoidal 
processes of the palate bone into the nose. The body of the 
sphenoid and orbital plate of the palate bone form its roof. 
Opening into it above and behind are the foramen rotundum, 
Vidian canal, and pterygo-palatine canal from without inward, 
while below are the upper end of the posterior palatine canal and 
the orifices of the accessory posterior palatine canals. [158] 

Posterior Aspect (norma occipitalis). — This includes the 
parietal and occipital bones and the mastoid portions of the 
temporals. The interparietal (sagittal) suture meets (at the 
lambda) the occipito-parietal (lambdoid) suture; separated 
ossicles (Wormian bones) may be found in the lambdoid su- 
ture. A (parietal) foramen is found on each parietal not far 
above the lambda and close to the sagittal suture; the point 
on the suture between the foramina is the obelion. At the cen- 
tre of the tabular part of the occipital is a projection (external 
occipital protuberance) from which a ridge (superior curved 
line) runs outward on each side to the lateral angle (at the 
asterion) ; just above this ridge is another faint one (highest 
curved line) . A mesial ridge (external occipital crest) descends 
from the protuberance to the foramen magnum ; from its cen- 
tre a ridge (inferior curved line) runs outward on each side, 
parallel to the others. [159] 

Superior Aspect (norma verticalis). — The sagittal (inter- 
parietal) suture joins the coronal (fronto-parietal) in front (at 
the bregma) and the lambdoid (occipito-parietal) behind (at the 
lambda). The temporal ridge crosses the coronal suture (at 
the stephanion). The vault is rounded and its highest point 
(vertex) is in the sagittal suture. [159] 

Inferior Aspect or Base (norma basalis). — This is best de- 
scribed in detail, from before backward. The hard palate is a 
horseshoe-shaped plate in front, formed by the palatal proc- 

[10] 
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esses of the superior maxillaj and the horizontal plates of the 
palate bones. The alveolar processes (superior alveolar arch) 
of the superior maxilla; bound it in front and at the sides ; its 
posterior border presents a mesial (posterior nasal) spine be- 
tween two thin and free lunated edges. It presents a mesial 
sagittal (middle palatine) suture in which a pit (anterior pala- 
tine canal, or fossa) lies just behind the incisor teeth. At the 
bottom of the pit are two pairs of foramina, one pair (foramina 
of Stenson) lying side by side, and the other (foramina of 
Scarpa) lying mesially in front and behind. The suture 
(transverse palatine) between the superior maxillae and palate 
bones bends backward on each side to a foramen (posterior 
palatine canal) just internal to the root of the wisdom tooth; 
a groove runs forward from this foramen along the inner side 
of the alveolar arch and may have a sharp inner edge. A 
transverse ridge lies close to the posterior border. [160] 

The malar bones lie external to the hard palate, on the max- 
illae, and curve backward (temporal processes) to complete the 
zygomatic arches. [160] 

The pterygoid processes of the sphenoid lie on either side of 
the posterior nares, separated from the superior maxilla by 
the tuberosities of the palate bones ; each tuberosity presents 
two foramina (posterior, and external accessory, palatine ca- 
nals) just behind the posterior palatine canal. Each pterygoid 
process consists of two vertical plates, external and internal, 
which are separated by a (pterygoid) fossa; the anterior edges 
of the plates coalesce superiorly but are separated inferiorly 
by the tuberosity of the palate bone. The posterior free edge 
of the internal plate ends below in a hook-like (hamular) proc- 
ess which curves backward and outward; it bifurcates above 
to enclose a (scaphoid) fossa, whose inner margin ends on the 
body of the sphenoid in a projection (pterygoid tubercle) which 
extends backward; just above and external to the tubercle is 
a foramen (Vidian canal). The internal plate curves inward 
on the body of the sphenoid, as a lipped edge (vaginal process) 

[11] 
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which joins the ala of the vomer; just external to this union 
is the orifice of a canal (pterygo-palatine) which runs between 
the vaginal process and the sphenoidal process of the palate 
bone. [163] 

The 'posterior nares open into the nasal fossa; they are 
quadrilateral and separated by the vomer. They are bounded 
below by the horizontal plates of the palate bones, at the 
sides by the internal pterygoid plates, and above by the vag- 
inal processes of the sphenoid externally and the alse of the 
vomer internally. " [163] 

The zygomatic fosscc (see page 9) lie external to the ptery- 
goid processes ; each extends between the malar and superior 
maxilla in front, and the zygomatic process and its anterior root 
at the si de and behind . The spheno-maxillary fissure separates 
the roof and anterior wall. Between the great wing of the 
sphenoid and petrous temporal is a narrow cleft (spheno- 
petrosal fissure) which is closed by a synchondrosis ; this forms 
a groove, for the cartilaginous part of the Eustachian tube, 
which runs from the root of the internal pterygoid plate to the 
inner side of the base of the alar spine, and there enters an 
osseous canal, in the petrous bone, leading to the tympanum. 
An osseous partition (cochleariform process) di\'ides the canal 
into an upper portion for the Tensor tympani, and a lower 
part for the osseous part of the Eustachian tube. Just in front 
of the alar spine is a small foramen (spinosum) ; in front of this 
is a larger one (foramen ovale). [164] 

The basi-occipital (basilar part of the occipital) extends from 
the body of the sphenoid to the foramen magnum; at its cen- 
tre is an elevation (pharyngeal tubercle) from which a ridge 
curves outward and backward on each side. Between the 
front part of the basi-occipital, the root of the pterygoid proc- 
ess, and the apex of the petrous temporal is an irregular open- 
ing (foramen lacerum medium) whose lower part is occupied 
by fibro-cartilage. Into this the Vidian canal opens anteriorly ; 
and the carotid canal postero-externally, lying in the apex of 
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the petrous temporal. A fissure (petro-occipital) runs back- 
ward from the foramen, between the basi-occipital and petrous 
temporal; it is closed by cartilage and opens behind into an 
irregular orifice (jugular foramen) between the petrous tem- 
poral and jugular process of the occipital. A projection 
(processus intra-jugulare) from the jugular process may divide 
the jugular foramen. The jugular fossa is the excavated part 
of the foramen which is formed by the petrous bone; in its 
outer part, or its outer border, is a foramen (for Arnold's 
nerve) ; the lower orifice of the carotid canal lies just in front 
of it, separated by a ridge which presents a foramen (for 
Jacobson's nerve). [164] 

External to the jugular foramen is the styloid process, en- 
closed by the vaginal process (see page 8) ; the foramen (stylo- 
mastoid) of the aqueductus Fallopii is just behind the root of 
the styloid process. At the base of the inner surface of the 
mastoid process is a deep (Digastric) groove, and just internal 
to this is a shallow groove for the occipital artery. A stout 
bar (jugular process) extends outward from the back part of 
each occipital condyle to the petrous temporal. The condyles 
are oval, flat transversely but convex antero-posteriorly, and 
bound the sides of the anterior half of the foramen magnum; 
they end anteriorly in rounded thickenings. Just external to 
the front part of each condyle is a fossa (anterior condylic) 
which is pierced posteriorly by a foramen (anterior condylic) ; 
just behind each condyle is another fossa (posterior condylic) 
which may be pierced by a foramen (posterior condylic) . The 
foramen magnum is large and oval; its extreme anterior and 
posterior edges are the basion and opisthion. [165] 

The nuchal surface of the tabular part of the occipital Hes 
behind the foramen magnum; it is limited posteriorly by a 
ridge (superior curved line) running transversely outward on 
each side from a central eminence (external occipital protu- 
berance). A mesial ridge (external occipital crest) descends 
from the protuberance to the foramen magnum; from its centre 
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a ridge (inferior curved line) runs transversely outward on 
each side. [165] 

The Cranium in Transverse Section. 

Deep Surface of Vault. — There is a mesial sagittal groove 
for the superior longitudinal sinus, with depressions on each 
side for Pacchionian bodies. The parietal foramina lie on 
either side of the sagittal suture just in front of the lambda. 
The meningeal arteries groove the frontal and parietal. [167] 

Upper Surface of Base. — This is divided into three 
fossae. 

Anterior Fossa. — This lies in front of the posterior edges 
of the lesser wings of the sphenoid. Its floor is formed mesially, 
from before backward, by the ethmoid and body of the sphe- 
noid; and laterally by the orbital plates of the frontal and 
lesser wings of the sphenoid. Anteriorly a ridge (frontal crest) 
on the frontal, which descends from a groove (frontal sulcus), 
is separated by an orifice (foramen caecum) from a mesial longi- 
tudinal eminence (crista galU) of the ethmoid. A groove (for 
the olfactory lobe) lies on either side of the crista galli and 
presents many foramina (cribriform plate) leading to the nose; 
on its outer side are two (anterior and posterior ethmoidal) 
foramina leading to the orbit. [167] 

Middle Fossa. — This extends from the lesser wings of the 
sphenoid to the superior borders of the petrous bones. Its 
floor is formed by the body and great wings of the sphenoid, 
the squamous temporal, and the superior surface of the petrous 
temporal. From before backward in the midUne the body of 
the sphenoid presents, first a transverse (optic) groove which 
leads into the orbit on each side through a foramen (optic) 
between the roots of the lesser wing. Behind this is a trans- 
verse elevation (olivary eminence) from the back of whose 
outer ends little spurs (middle clinoid processes) may project. 
Behind this it presents a depression (sella turcica, or pituitary 
fossa) which is overhung behind by a sloping ridge (dorsum 
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sellse) ; the angles of the ridge project anteriorly and exter- 
nally as tubercles (posterior clinoid processes). [169] 

More laterally the posterior angles of the lesser sphenoidal 
wings project (anterior clinoid processes) backward. Just be- 
hind the optic foramen an S-shaped (carotid) groove descends 
on the side of the body of the sphenoid to an orifice (carotid 
canal) , in the apex of the petrous temporal, which opens into 
the foramen lacerum medium, an irregular aperture. Just ex- 
ternal to this foramen is an oval one (foramen ovale), and just 
external to and behind this is a small one (foramen spinosum). 
There is a large cleft (sphenoidal fissure) anteriorly between 
the wings of the sphenoid; just below its inner end is an open- 
ing (foramen rotundum) into the spheno-maxillary fossa; be- 
hind this foramen is a small one (foramen Vesalii). [169] 

The superior, or anterior, surface of the petrous temporal 
presents near its apex a depression for the Gasserian ganglion. 
Near its centre is an elevation (arcuate eminence) over the su- 
perior semicircular canal. Just in front of this is a slit-like 
opening (hiatus Fallopii), of the aqueductus Fallopii, which 
presents two foramina at its bottom; a groove leads from the 
hiatus to the foramen lacerum medium. Just external to the 
hiatus is a small foramen, for the lesser superficial petrosal 
nerve. Behind this, and in front of the eminence, is the thin 
roof (tegmen tympani) of the tympanum. [169] 

Posterior Fossa. — This is the largest and lies behind the pos- 
terior clinoid processes and superior borders of the petrous 
bones. The foramen magnum pierces the floor in the midline; 
on either side of this is a foramen (anterior condylic) ; over- 
hanging and external to this is a rounded bridge of bone (tu- 
berculum jugulare). External to this is an irregular opening 
(jugular foramen), which may be divided by a projection 
(processus intra- jugulare). Behind this, and close to the fora- 
men magnum, there may be another foramen (posterior con- 
dylic). [170] 

The petrous temporal presents on its posterior surface the 
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orifice of a canal (internal auditory meatus), which runs out- 
ward and slightly downward and ends blindly; its fundus 
presents a horizontal ridge (falciform crest) , the orifice of the 
aqueductus Fallopii, and foramina for the auditory nerve 
(see page 102) . External to and above the meatus is a depres- 
sion (floccular fossa) for a process of dura mater; below and 
external to this is a foramen (of the aqueductus vestibuli) 
which may be concealed by a scale of bone. A groove (for the 
superior petrosal sinus) occupies the superior border of the 
petrous temporal, while another (for the inferior petrosal sinus) 
runs along the suture between the basi-occipital and petrous 
temporal to the jugular foramen. [171] 

The squamous part of the occipital presents a mesial eleva- 
tion (internal occipital protuberance) ; a ridge (internal occip- 
ital crest) descends from this to the foramen magnum and is 
grooved (for the occipital sinus) ; another ridge ascends from 
the protuberance and presents a groove (sagittal sulcus) at 
one side (for the superior longitudinal sinus) . From each side 
of the protuberance a groove (for the lateral sinus) runs for- 
ward and outward to the posterior inferior angle of the pjirietal, 
and then downward and inward on the mastoid, the posterior 
surface of the petrous temporal, and then the occipital, to the 
jugular foramen: it presents the inner orifice of the mastoid 
foramen; its upper lip limits the posterior fossa laterally and 
posteriorly. These sinuses meet (torcular Herophili) at one 
side of the occipital protuberance. [171] 

The Cranium in Sagittal Section. 

Nasal F0SS8B. — These are deepest at their centre. The floor 
of each is formed by the palate process of the superior maxilla 
and the horizontal process of the palate bone. The roof con- 
sists of the nasal, frontal, cribriform plate of the ethmoid, body 
of the sphenoid, sphenoidal turbinal, sphenoidal process of 
the palate, and ala of the vomer. The outer wall consists of the 
nasal, nasal pro"cess of the superior maxilla, lachrymal, lateral 
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mass of the ethmoid, vertical plate of the palate, inferior tur- 
binate, and internal pterygoid plate of the sphenoid. The an- 
terior opening {anterior naris) of each fossa is half heart-shaped 
and looks somewhat downward; the posterior opening {pos- 
terior naris) is smaller, rhomboidal, and also looks somewhat 
downward. [173] 

On the outer wall are seen three longitudinal and shell-like 
lamina?, of which the upper two are processes (superior, and 
middle turbinated) of the ethmoid while the lower is the infe- 
rior turbinated bone; they roof over the channels on the wall, 
respectively the superior, middle, and inferior meatus. The 
inferior meatus receives the canal for the nasal duct, anteriorly 
and high up ; in the front of its floor, near the midline, is a fora- 
men (anterior palatine canal) . The middle meatus slopes down- 
ward and backward; from it a passage (infundibulum) ascends 
to the frontal sinus and some ethmoidal cells; near its centre 
is an opening into the antrum of Highmore. The superior 
meatus receives the openings of the posterior ethmoidal cells; 
it presents a foramen (spheno-palatine) posteriorly. [168] 

The nasal septum is cartilaginous in front and bony behind. 
The bony part consists chiefly of the vomer below and the 
vertical plate of the ethmoid above; and partly of the nasal 
crests of the superior maxillai and palate bones below, and 
those of the nasal bones, the nasal process of the frontal, and 
the ethmoidal crest and rostrum of the sphenoid above. It is 
usually deflected to one side. [173] 

The sphenoidal sinus is in the body of the sphenoid and is 
divided by a mesial septum ; each part opens into a depression 
(spheno-ethmoidal recess) in the roof of the nasal fossa; it is 
closed anteriorly by a hollow and three-sided pyramidal bone 
{sphenoidal turhinal). The ethmoidal sinuses lie between the 
orbits and the sides of the upper parts of the nasal fossa;. A 
sinus in the orbital process of the palate bone opens into either 
the sphenoidal sinus or some of the posterior ethmoidal si- 
nuses. The maxillary sinus (antrum of Highmore) is pyram- 
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idal, and occupies the body of the superior maxilla. The 
frontal sinuses lie, one on either side, between the inner and 
outer tables of the frontal, over the root of the nose and ex- 
tending outward. [174] 

CERVICAL VERTEBRA. 

General Characteristics. — There are seven cervical verte- 
brae. The bodies are widest transversely, and highest behind; 
transversely the upper surface is concave, and the lower sur- 
face convex. The pedicles spring from the sides of the bodies 
behind; the superior and inferior notches are nearlj' equal in 
depth. The laminae are long and wide. The spinal foramen is 
triangular. The transverse processes each consist of two parts ; 
these enclose the vertebrarterial foramen and end in two tu- 
bercles (anterior and posterior) , separated above by a groove. 
The spinous processes are short, bifid, and directed downward. 
The articular processes lie on the junction of the pedicles and 
laminai ; the superior facets are circular and look upward and 
backward, the inferior downward and forward. [76] 

Atlas (First Vertebra) . — This has neither body nor spinous 
process, but consists of two lateral masses united by two 
arches. Each lateral mass is elongated and approximated to 
its fellow in front; on its upper surface is an oval facet, con- 
cave antero-posteriorly and inclined inward; on its under sur- 
face there is a circular facet. The anterior arch is compressed 
laterally; mesially it is thickened and presents a prominence 
(anterior tubercle) in front, and a circular facet (for the odon- 
toid process) behind. On the inner surface of each lateral 
mass is a tubercle for the transverse ligament; on the outer 
side the transverse process arises by two roots, enclosing the 
foramen, but its end is not bifid. The posterior arch arises 
from both the lateral mass and the posterior root of the trans- 
verse process; on its upper surface anteriorly is a transverse 
groove; mesially it is thickened and has a projection {posterior 
tubercle) behind. [77] 
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Axis (Second Vertebra) . — This is characterized by a tooth- 
like process (odontoid) ascending from the upper surface of 
the body; it is constricted below and tapers bluntly above; 
anteriorly it has an oval facet (for the anterior arch of the 
atlas) , and posteriorly, at its neck, a groove for the transverse 
ligament. The anterior surface of the body has a raised trian- 
gular surface ending above in a ridge. The pedicles are 
grooved below but concealed above by the articular processes. 
The laminae are thick, and end in a bifid spinous process which 
is grooved below. The inferior articular processes follow the 
cervical type: the superior are nearly flat and circular, and 
look upward and slightly outward. The transverse process 
turns down and is not bifid. [79] 

Vertebra Prominens (Seventh Vertebra). — This is char- 
acterized by its prominent spinous process, whose end is not 
bifid. The transverse processes are longer than the others; 
the vertebrarterial foramen is small, or absent. [80] 

ARTICULATIONS. 

Temporo-mandibular Joint. — This is an arthrodial diar- 
throsis between the condylar head of the mandible and the 
articular part of the glenoid fossa of the temporal. The ar- 
ticular surfaces are dissimilar in size and shape; the condylar 
part is cylindrical with its long axis running outward and for- 
ward; the glenoid part is concavo-convex antero-posteriorly 
and includes the eminentia articularis. There is a complete 
capsule (capsular ligament) whose outer wall is thickened (ex- 
ternal lateral ligament) and divisible into anterior and posterior 
portions attached above to the root tubercle and lower border of 
the zygoma, and below to the outer side and posterior border 
of the neck of the mandible; the fibres run downward and 
backward. A horizontal interarticular fibro-cartilage (discus 
articularis) divides the joint in two compartments; its edges are 
attached to the capsule; it is widest across, thickest behind, 
and thinnest (often perforated) mesially. A synovial mem- 
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hrane lines each compartment. An accessory band {internal 
lateral ligament) lies internal to, but separate from, the capsule, 
attached above to the spine of the great wing of the sphenoid, 
and below to the lower and hinder (lingula) border of the in- 
ferior dental foramen of the mandible. [267] 

Non-articular Cranial Ligaments. — There are the following : 

Stylo-mandibular. — A specialized portion of deep cervical 
fascia running from the anterior aspect of the tip of the styloid 
process to the jjosterior border of the angle of the mandible, 
between the Masseter and Internal pterygoid. [269] 

Pterygo-spinous. — A membrane extending from the upper 
part of the posterior free margin of the external pterygoid 
plate, backward to the spine of the sphenoid; there is an 
interval between its upper border and the floor of the 
skull. [269] 

Stylo-hyoid. — A downward continuation of the styloid proc- 
ess, attached to the lesser cornu of the hyoid. [269] 

Articulations between the Cranium and Spine. — The joints 
are diarthrodial, between the biconvex occipital condyles and 
the biconcave superior articular facets of the atlas ; each has 
a thin and complete capsular ligament; a synovial membrane 
lines each capsule. The supplementary ligaments are as fol- 
lows: [266] 

Anterior Occipito-atloid. — A thin membrane attached below 
to the anterior arch of the atlas, and above to the anterior half 
of the margin of the foramen magnum ; it is continuous later- 
ally with the capsule, and presents mesiallj' a thickened band 
running from the anterior tubercle of the atlas to the basi- 
occiput. [266] 

Posterior Occipito-atloid. — A thin membrane attached below 
to the posterior arch of the atlas, and above to the posterior 
half of the margin of the foramen magnum; laterally it is 
continuous with the capsule. [266] 

Posterior Occipito-axoid. — A prolongation of the posterior 
common ligament, running from the posterior surface of the 
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body of the axis to the basilar groove of the occipital and, 
laterally, the margin of the foramen magnum. [266] 

Ligamentum Cruciatum Atlantis (subjacent to the preced- 
ing). — This is formed by (crus transversum) the superficial 
fibres of the transverse ligament of the atlas, and also mesial 
longitudinal fibres running from them downward (crus inferius) 
to the posterior surface of the body of the axis, and upward 
(crus superius) to the posterior surface of the basi-occiput, 
just under the preceding. [267] 

Check or Lateral Odontoid. — A rounded band on each side, 
running from the summit of the odontoid process to the tuber- 
cle on the inner side of the occipital condyle. [267] 

Middle Odontoid. — A band ascending from the apex of the 
odontoid process to the centre of the anterior margin of the 
foramen magnum. [267] 

Intercentral Articulations of the Cervical Vertebrae. — 

These are amphiarthrodial and comprise the following struc- 
tures: [261] 

Intervertebral Discs. — These are closely adherent to the bod- 
ies, and each consists of a pulpy centre surrounded by fibres 
connecting the vertebra, mostly oblique and parallel. They 
are thickest in front. [261] 

Anterior Common Ligament. — ^A broad band descending 
from the front of the axis, attached to the margins of the bodies 
of the vertebrae and to the intervertebral discs ; some fibres con- 
nect adjoining vertebrae, others those farther apart. [263] 

Posterior Common Ligament. — A broad band in the spinal 
canal, running downward from the back of the body of the axis 
and expanding over each intervertebral disc ; it is attached to 
the discs and also to the whole adjacent margins of the ver- 
tebrae. [263] 

Interneural Articulations of the Cervical Vertebrae. — 
These are true arthrodial diarthroses, between the facets on 
the articular processes. Each joint has a thin but complete 
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capsule lined by a synovial membrane. There are also acces- 
sory ligaments, distinct from the capsule, as follows: [263] 

Ldgamenta Subflava. — A layer of yellow elastic fibres run- 
ning from the front of each lamina, just above its lower border, 
to the back of the lamina next below; it extends laterally to 
the capsule; mesially, it joins its fellow at the root of the 
spinous process. [263] 

Interspinous Ligaments. — ^These are layers of interlacing 
fibres springing from near the tips of two adjacent spines and 
radiating to their opposing margins ; they extend from base to 
tip. [263] 

Suprraspinous Ligaments. — These are longitudinal bands of 
fibres of varying lengths, in continuity with the preceding, 
connecting the tips of the spines; they also project backward 
from the spines between the muscles as a mesial elastic par- 
tition {ligamentum nucha) attached above to the occipital 
crest; the free posterior margin of this partition extends from 
the spine of the vertebra prominens to the external occipital 
protuberance. [264] 

Atlo-axoid Articulation. — There are two arthrodial diarthro- 
ses between the articular processes; and a rotary diarthrosis 
between the facet on the front of the odontoid process and that 
on the back of the anterior arch. Each has a complete capsule 
with its synovial membrane. Each capsule connecting the ar- 
ticular processes presents a band {accessory ligament) running, 
within the canal, from the lateral mass of the atlas to the top 
of the body of the axis. The additional ligaments are as 
follows: [265] 

Anterior Atlo-axoid. — A thin membrane running from the 
anterior arch of the atlas to the front of the body of the axis ; 
a prolongation of the anterior common ligament thickens it 
mesially. [265] 

Posterior Atlo-axoid. — A layer replacing the Hgamenta sub- 
flava and running from the posterior arch of the atlas to the 
upper border of the neural arch of the axis. [265] 
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Transverse Ligament of the Atlas. — A strong band connect- 
ing the tubercles on the inner surfaces of the lateral masses of 
the atlas. It develops a fibrocartilaginous plate where it arches 
behind the odontoid process, and this joint has a separate syn- 
ovial membrane. [265] 

SCALP. 

Fascia. — The superficial fascia adheres to the skin and 
aponeurosis. The deep fascia {epicranial aponeurosis) is at- 
tached to the superior curved line of the occipital (between the 
Occipito-frontalis bellies) , the mastoid process, and the tempo- 
ral ridge. [399, 401] 

Muscles. 

Occipito-frontalis. ^Posterior Belly. Origin; outer two- 
thirds of superior curved line of occipital. Insertion; epi- 
cranial aponeurosis. Anterior Belly (blending with its fel- 
low). Origin; epicranial aponeurosis. Insertion; Orbicularis 
palpebrarum; Corrugator supercilii. [401] 

Retrahens Aurem. — Origin; mastoid process. Insertion; 
deep surface of pinna. [402] 

Attollens Aurem. — Origin; temporal fascia. Insertion; top 
of root of pinna. [402] 

Attrahens Aurem — Origin; temporal fascia. Insertion; 
top of root of pinna. [402] 

Nerves. 

Ophthalmic. — The supra-orbital branch, ascending from the 
supra-orbital notch, supplies the forehead and scalp. The 
supra-trochlear branch, ascending from the inner canthus, sup- 
plies the forehead. [679] 

Superior Maxillary. — The temporal branch ascends from a 
malar foramen to the temple. [681] 

Inferior Maxillary. — The auriculo-temporal branch ascends 
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in front of the ear to supply the temple, scalp, pinna and ex- 
ternal auditory meatus. [683] 

Great Occipital. — This ascends past the occipital protuber- 
ance to supply the scalp posteriorly. [612] 

Small Occipital. — This ascends, midway between the occip- 
ital protuberance and the ear, to (auricular branches) the ear 
and (mastoid and occipital branches) scalp. [618] 

Great Auricular. — The branches ascend to (auricular) the 
pinna, and (mastoid) the scalp behind it. [618] 

Facial. — The posterior auricular branch divides behind the 
ear into a branch (auricular) to the Retrahens aurem and in- 
trinsic muscles of the pinna, and another (occipital) to the 
posterior belly of the Occipito-frontalis. Temporal branches 
of the pes anserinus (temporo-facial division) ascend in front 
of the ear to the Attrahens aurem, Attollens aurem, and ante- 
rior belly of the Occipito-frontalis. [687] 

Arteries. 

Occipital. — This ascends near the occipital protuberance; 
its terminal branches (internal and external) ramify on the 
back of the scalp; a twig (parietal) enters the parietal fora- 
men. [807] 

Posterior Auricular. — This divides behind the ear into 
auricular and mastoid branches. [808] 

Superficial Temporal. — This ascends in front of the ear and 
divides into terminal branches (anterior and posterior) which 
ramify over the vertex. [809] 

Ophthalmic. — The supra-orbital branch ascends from the 
supra-orbital notch to the forehead. The frontal branch as- 
scends from the inner canthus to the scalp. [815] 

Veins. 

The occipital drains the occipito-parietal region and de- 
scends with the occipital artery. The posterior auricular 
drains the posterior temporo-parietal region and descends 

[24] 



CRANIAL CAVITY. 

behind the ear. The superficial temporal drains the temporo- 
parietal region and descends in front of the ear. The frontal 
and supra-orbital drain the forehead and unite (angular vein) 
at the inner canthus. [879] 

CRANIAL CAVITY. 

Meninges. 

The brain is enclosed, from without inward, by the dura, 
arachnoidea, and pia. 

Dura Mater. — This is a dense membrane, smooth internally 
but rough externally, which is attached loosely to the vault, 
except along the sutures, but firmly to the floor. In places 
its layers separate to form venous sinuses. Four septa project 
from its deep surface, ^az.: The falx cerebri, sickle-shaped, 
separates the cerebral hemispheres. It is narrow in front and 
attached to the crista galli ; broad behind and attached to the 
tentorium in the midline, enclosing the straight sinus ; convex 
above and attached to the vault, enclosing the superior longi- 
tudinal sinus; and concave and free below, enclosing the in- 
ferior longitudinal sinus. [597] 

The tentorium cerebelli, crescentic and horizontal, separates 
the cerebrum and cerebellum. It is convex behind and a1^ 
tached to the occipital, enclosing the lateral sinuses; attached 
laterally to the parietal and, enclosing the superior petrosal 
sinus, the superior border of the petrous bone; and free and 
concave (incisura tentorii) anteriorly. Prolongations of the 
free and attached margins cross beyond the apex of the petrous 
bone and are attached respectively to the anterior and posterior 
clinoid processes. The falx cerebelli, sickle-shaped, separates 
the cerebellar hemispheres. It is free anteriorly but attached 
above to the tentorium and below to the occipital, bifurcating 
to enclose the occipital sinuses. The diaphragma sellce covers 
the pituitary fossa; the infundibulum pierces its centre. Be- 
tween the dura and arachnoidea is the svbdural space. [599] 
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Arachnoidea. — This is a delicate membrane which dips into 
the Sylvian and great longitudinal fissures only. The suba- 
rachnoid space, between the arachnoidea and pia, contains 
cerebro-spinal fluid; it communicates with the lateral ventri- 
cles at the end of each descending horn, and with the fourth 
ventricle at the foramen of Magendie and the tip of each lateral 
recess. A fine meshwork connects it with the pia and devel- 
ops interspaces (cisternee subarachnoidales) . [600] 

The Pacchionian bodies are small purplish protrusions from 
the arachnoidea, and attached by a stalk, which invaginate 
but do not pierce the dura. They occur chiefly in or be- 
side the superior longitudinal sinus, occasionally in other 
sinuses. [602] 

Pia Mater. — This is a delicate vascular membrane envelop- 
ing the brain closely and lining all sulci except the smaller 
cerebellar ones. The tela choroidea inferior is the portion cov- 
ering the ependymal roof of the fourth ventricle; prolongations 
from it (choroid plexuses) invaginate the ependyma. The 
velum interpositum or tela choroidea superior is a triangular 
double layer, or fold, passing through the transverse fissure, 
between the fornix and the optic thalami and roof of the third 
ventricle, to (apex) the foramina of Monro; prolongations 
from it (choroid plexuses) invaginate the roof of the third 
ventricle and, along its margins, the walls of the lateral ven- 
tricles. [603] 

The Brain. 

This consists of the medulla, pons, cerebellum, mid-brain, 
and cerebrum ; it has a convex superior siirf ace and an irreg- 
ular inferior surface or base. 

Medulla. 

This extends from the foramen magnum to the pons, con- 
tinuing the spinal cord; it is under an inch long and widest 
above. It consists of a lower closed part and an upper open 
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part, is divided by median fissures, and each half is subdivided 
by lateral furrows into three areas. The central canal tra- 
verses the closed part and expands above into the fourth ven- 
tricle. [481] 

Fissures. — The antero-median ends at the pons in a blind pit 
(foramen csecum of Vicq d'Azyr) ; the crossed pyramidal 
tracts cross (decussation of pyramids) its lower part. The 
postero-median extends half-way to the pons and then opens 
into the ventricle. The antero-lateral extends to the pons, 
giving origin to the hypoglossal roots. The postero-lateral ex- 
tends to the pons, giving origin, from below upward, to the 
eleventh, tenth, and ninth cranial nerve roots. [482] 

Areas. — The anterior is a prominence (pyramid) between 
the antero-median and antero-lateral fissures, narrow below, 
expanded above, and sUghtly constricted just below the pons. 
The lateral, between the antero- and postero-lateral furrows, 
is narrow below but expands above into an oval prominence 
(olivary eminence) produced by the inferior olivary nucleus. 
The posterior lies between the postero-lateral furrow and the 
postero-median fissure and margin of the ventricular floor. 
Its upper half is the restiform body, a bundle of fibres inclin- 
ing outward and finally bending backward as the inferior 
cerebellar peduncle. Its lower half presents three longitudi- 
nal prominences, from within outward the funiculus gracilis, 
funiculus cuneatus, and funiculus of Rolando; these are pro- 
duced respectively by the gracile and cuneate nuclei, and sub- 
stantia gelatinosa Rolandi, and end above in enlargements, 
the clava, cuneate tubercle, and tubercle of Rolando. [483] 

Superficial Arcuate Fibres. — The anterior emerge from the 
antero-median, or antero-lateral fissure, or pyramid, cross 
over or below the olivary eminence, and chiefly enter the resti- 
form body. The posterior pass from the cuneate and gracile 
nuclei to the restiform body of the same side. [485] 

Internal Structure. — White matter is chiefly superficial. 
Gray matter is superficial on the ventricular floor; internally 
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it forms nuclei, a network (formatio reticularis), and a layer 
about the central canal. [489] 

Pons Varolii. 

This is a convex white prominence above the medulla 
which, except the restiform portion, it enters and mostly passes 
through. The ventral surface consists of transverse white 
fibres which are gathered on each side in a bundle (middle 
cerebellar peduncle) ; it is coiivex and presents a mesial groove 
between prominences produced by the pyramidal tracts. The 
fifth nerve emerges laterally, nearer the upper than the lower 
border, between the pons and middle peduncle. At the lower 
border the sixth nerve emerges at the outer border of the pyra- 
mid, the seventh just in front of the restiform, and the eighth 
on the ventral aspect of the restiform. [486] 

The dorsal surface presents the upper half of the floor of the 
fourth ventricle, and the superior cerebellar peduncles; the 
latter converge in ascending, finally overhanging the floor, 
and pass under the inferior corpora quadrigemina to the 
mid-brain. [486] 

Internal Structure. — The larger ventral part consists chiefly 
of superficial transverse white fibres (middle peduncles), of 
longitudinal deep white bundles (pyramidal tracts) passing to 
the crura cerebri, and of gray nuclei (pontis) between them. 
The tegmental (dorsal) part consists chiefly of gray matter 
(nuclei and formatio reticularis) , partly of longitudinal white 
bundles (superior peduncles and nerve roots). [499] 

Fourth Ventricle. 

This is a rhomboidal cavity bounded by the superior pe- 
duncles above, and the clavae, cuneate tubercles and restiform 
bodies below; it is continuous with the central canal and 
Sylvian aqueduct. A narrow prolongation (lateral recess) 
curves outward, from each lateral angle, around the upper part 
of the restiform body. [487] 
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Floor. — This is a lozenge-shaped area, covered by central 
gray matter and an ependymal layer, the upper half formed 
by the pons and the lower by the medulla: its lower end tapers 
(calamus scriptorius) between the clavas. A median groove 
bisects it; each lateral half is divided into upper and lower 
triangular portions by transverse fibres (striaj acusticse) run- 
ning from the mesial groove across the upper part of the resti- 
form body. Lower portion: Each is divided into three areas 
by grooves prolonging the sides of a triangular depression (in- 
ferior fovea) lying, apex upward, just below the striae. These 
areas are mesial (trigonum hypoglossi), inferior (trigonum 
vagi) , and external (trigonum acustici) ; the latter has an 
eminence (acustic area) at its base. Upper portion: Along- 
side the median groove is a ridge (eminentia teres) continuous 
with the trigonum hypoglossi; outside this, just above the 
striae, is a slight depression (fovea superior) whence a shallow 
grayish depression (locus cceruleus) extends toward the aque- 
duct ; outside of and below the fovea is an elevated extension 
of the area acustica. [487] 

Roof. — The upper part is formed by the superior medullary 
velum and, slightly, superior peduncles. The lower part is 
formed above by the inferior medullary velum and below by 
ependyma supported on pia. A thin white lamina passes a 
short distance over the ependyma at (obex) the calamus 
scriptorius, and also (ligula) along each lateral boundary; it 
runs upward from the clava over the cuneate tubercle and 
then outward over the restiform body, bounding the lateral 
recess below and sometimes becoming continuous with the in- 
ferior medullary velum. An orifice (foramen of Magendie) 
pierces the epithelial and pial roofs mesially, just above the 
calamus scriptorius ; another is found at the tip of each lateral 
recess. [511] 

The choroid plexuses are vascular infoldings of pia which 
invaginate the epithelial roof, one on each side, along the mid- 
hne, and project into the cavity; an offshoot is prolonged into 
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each lateral recess. All choroid plexuses, being covered by 
ependyma, are really outside the ventricles. [512] 

Cerebellum. 

This lies behind the pons and medulla and consists of a me- 
dian portion (vermis) and two lateral portions (hemispheres). 
The latter are separated in front and behind by notches (an- 
terior and posterior notches) ; the posterior notch is the smaller 
and narrower. Numerous curved and parallel sulci mark the 
surfaces; the largest sulcus (great longitudinal fissure) begins 
in front, enclosing the peduncles, runs around the circumfer- 
ence, and divides the cerebellum into upper and lower parts. 
The superior surface presents a median ridge (superior vermis, 
or monticulus cerebelli) which is highest in front ; from this it 
slopes to the margins of the hemispheres. The inferior sur- 
face presents the convex hemispheres separated by a mesial 
hollow (vallecula); at the bottom of the hollow is a median 
ridge (vermis inferior) which is separated from the hemisphere 
on each side by a furrow (sulcus vallecula) . [505] 

The longer and deeper furrows divide the vermis and hemi- 
spheres into lobules. Each lobule of the vermis, except the 
lingula, is continuous on each side with a corresponding lobule 
of the hemisphere, and the three lobules together form a lobe. 
The arrangement of the lobules is as follows, from before 
backward. 

Upper Surface. 
Hemisphere. Superior Vermis. 

Lingula 

Alse. Central lobule 

Anterior crescentic lobule Culmen monticuli 

Posterior crescentic lobule Clivus monticuli 

Postero-superior lobule Folium cacuminis 

Lower Surface. 
Hemisphere. Inferior Vermis. 

Flocculus Nodule 

Tonsil Uvula 

Biventral lobule Pyramid 

Postero-inferior lobule TulDer valvulae 
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Lobes on the Upper Surface. — The lingula consists of a few 
gray folia prolonged from the superior vermis upon the upper 
surface of the superior medullary velum and hidden in the an- 
terior notch. The lobus centralis consists of the lobulus cen- 
tralis (a small mass in the anterior notch) and the ala (two 
expansions prolonged round the notch). The lohus culminis 
consists of the culmen monticuli (the highest part of the ver- 
mis) and the anterior crescentic lobules. The lobus clivi con- 
sists of the clivus monticuli and posterior crescentic lobules. 
The lohiis cacuminis consists of the folium cacuminis and 
posterior superior lobules. The crescentic lobules together 
form the lobulus quadrangularis. [506] 

Lobes on the Lower Surface. — The lobus noduli consists of 
the nodule and the flocculi ; the latter are two small masses 
lying on the upper surface of the middle peduncles and con- 
nected with the nodule by the inferior medullary velum. The 
lobus uvula consists of the uvula (a triangular elevation) and 
the tonsils; the latter are rounded and lie internal to the bi- 
ventral lobules, each connected with the uvula, across the sul- 
cus valleculas, by a gray ridge (furrowed band). The lobus 
pyramidalis consists of the pyramid and the biventral lobules ; 
the latter he just behind each flocculus, and are connected with 
the pyramid, across the sulcus valleculse, by a faint ridge. The 
lobus tvberis consists of the tuber valvule and the posterior 
inferior lobules ; each of the latter is divided by three fissures 
into four parts, of which the two anterior form the lobulus 
gracilis, and the two posterior form the lobulus semilunaris 
inferior. [507] 

Internal Structure. — It consists of gray matter covering a 
central white mass ; the white matter of the vermis is the cor- 
pus trapezoides. On antero-posterior section, the branching 
white stems projecting from the central white mass into the 
lobes form the arbor vita: cerebelli. At the centre of the white 
core of each hemisphere lies a corrugated gray capsule (corpus 
dentatum) with an opening (hilum) supero-internally. In 

[31] 



DISSECTING MANUAL. 

each half of the central white mass are three small gray nuclei, 
viz.: the embolus (nucleus embolif ormis) , just internal to the 
hilum of the corpus dentatum; the nucleus globosus, internal 
to the embolus; and the nucleus fastigii (roof nucleus), ift the 
corpus trapezoides, close to the midline. [509] 

Peduncles. — All pass through the great horizontal fissure and 
into the white core. The middle, the largest and most external, 
come from the pons ; the superior emerge at the imier side of 
the preceding, and cross the pons to the mid-brain; the inferior 
emerge between the others, bend sharply and descend as the 
restiform bodies. [510] 

Medullary Vela. — These are two thin laminse, prolonged from 
the white core, which pass through the great horizontal fissure 
in contact, and then diverge. The superior (valve of Vieussens) 
passes upward under the lingula, stretching between and con- 
tinuous with the inner dorsal edges of the superior peduncles; 
the trochlear nerves emerge from its dorsal surface near the 
ciuadrigeminal bodies. The inferior, curving forward and 
downward over the nodule, soon ends in a free and thickened 
crescentic edge; laterally it stretches to the flocculi. [511] 

Mid-brain. 

This is short and narrow; it connects the cerebrum with 
the pons and cerebellum. The corpora quadrigemina are two 
pairs of rounded eminences, on its dorsum, separated by two 
grooves, longitudinal and transverse; the inferior pair are the 
smaller but better defined. A white band (inferior brachium) 
runs, from each lower body, upward under the internal genic- 
ulate body to, chiefljr, the optic thalamus; another (superior 
brachium), from each upper body, runs upward between the 
thalamus and internal geniculate body to the external genic- 
ulate body, and, slightly, lateral root of the optic tract. At 
the upper end of the longitudinal groove is a depression for 
the pineal body; a white band (frenulum veli) runs from its 
lower end to the valve of Vieussens; the transverse groove 
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continues between the brachia. The corpus geniculatum in- 
ternum is a small oval eminence on the side of the upper part 
of the mid-brain, under the optic thalamus. [531] 

Crura Cerebri. — These form the main bulk of the mid-brain 
and appear on the base as two diverging rope-like strands. 
A dark gray layer (substantia nigra), convex ventrally, divides 
each crus into a dorsal tegmental part (tegmentum) passing 
under the thalamus, and a ventral part (crusta) passing out- 
side of the thalamus to the internal capsule. Two grooves on 
each crus indicate this division; the outer one (sulcus lateralis 
mesencephali) is continuous with the groove between the 
superior and middle peduncle; the inner one (sulcus oculo- 
motorius) gives origin to the oculomotor nerve. A few faint 
fibres of the lateral fillet emerge from the sulcus lateralis and 
curve over the superior peduncle to the inferior quadrigeminal 
body. The aqueduct of Sylvius is a ca'nal running through the 
tegmentum in the midline, from the fourth to the third ven- 
tricle, and lying nearest the dorsal surface ; it is triangular on 
section below, T-shaped above, and surrounded by a thick 
layer of Sylvian gray matter continuous with that on the ven- 
tricular floors. [532] 

Internal Structure. — The crusta are bundles of white fibres. 
The tegmentum consists chiefly of formatio reticularis, and 
partly of longitudinal white bundles ; it presents an elongated 
and cylindrical reddish mass (red nucleus) at its upper part, 
on each side of the midline, ventral to the aqueduct. Quxidri- 
geminal bodies ; the inferior are gray matter with white matter 
externally; the superior each present, from without inward, a 
white layer (stratum zonale) and three gray layers (stratum ci- 
nereum, stratum opticum, and stratum lemnisci). [533-541] 

FORE-BKAIN. 

Optic Thalami. — These are two large ovoid gray masses 
which are separated by the third ventricle but lie close to- 
gether anteriorly. The external (lateral) surface is connected 
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with the internal capsule by a reticulated layer (external 
medullary lamina); the inferior (ventral) surface joins the 
subthalamic tegmental region, corpus mammillare, and, an- 
teriorly, tuber cinereum. [542] 

The superior (dorsal) surface is convex, free, and covered by 
a thin white layer (stratum zonale) . It is bounded externally 
by a groove occupied by the taenia semicircularis ; and inter- 
nally by the trigonum habenulse behind, and a sharp edge 
(taenia thalami) of ependyma and the stria meduUaris in 
front; the two latter structures join the pineal stalk. A faint 
groove running from the inner border, behind the anterior ex- 
tremity, to the outer part of the posterior extremity, divides 
this surface into two areas ; the inner lies under the velum in- 
terpositimi and includes the prominent posterior extremity 
{■pulvinar) ; the outer is covered by ependyma, forms part of 
the floor of the lateral ventricle, and includes the prominent 
anterior extremity {anterior tubercle) which helps form the fora- 
men of Monro. [544] 

The internal (mesial) surface is free, covered by ependyma 
and central gray matter, and helps form the wall of the third 
ventricle; a gray band joins it anteriorly (middle commissure) 
to the opposite thalamus. The corpus genicuhium externum 
is an oval prominence, below and external to the pulvinar, 
which is closely connected with the optic tract and formed of 
alternate gray and white laminae. Internal structure: A ver- 
tical white layer divides the thalamus into three nuclei; the 
lateral one lies external to the lamina and includes the pul- 
vinar; the mesial one lies internal to the lamina; and the an- 
terior one forms the anterior tubercle and extends a short dis- 
tance between the others. [544] 

Subthalamic Tegmental Region. — The structures under the 
thalanms consist chiefly of prolongations from the mid-brain, 
tegmentum, red nucleus, superior peduncles, and substantia 
nigra; they end below the corpus mammillare. Also a small 
gray mass (corpus subthalamicum, or nucleus of Luys) lying on 
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the dorsum of the crusta replaces the substantia nigra ante- 
riorly. [546] 

Pineal Body. — This is a conical, reddish body lying in a de- 
pression between the superior quadrigeminal bodies. At its 
base is a hoUow stalk divided, by a recess of the third ven- 
tricle, into a ventral part folded round the posterior com- 
missure, and a dorsal part curving outward on each side to 
join the taenia thalami and stria medullaris. Trigonum haben- 
ulae: This is a small triangular depression between the pin- 
eal stalk, superior quadrigeminal body, and optic thalamus. 
Stria medullaris: This is a white band on the thalamus, 
under the taenia thalami; posteriorly it partly ends in the 
ganglion habenulae, and partly crosses in the dorsum of the 
pineal stalk (commissura habenularum) to the opposite gan- 
glion habenulse; anteriorly it divides, near the anterior pil- 
lar of the fornix, into a dorsal part running upward to the for- 
nix, and a ventral part running downward to nerve cells. 
Commissura posterior: This is a slender white band which 
crosses the midline, between the pineal stalk and orifice of the 
Sylvian aqueduct. [547] 

Interpeduncular Space. — This is a deep lozenge-shaped inter- 
val between the crura cerebri, optic tracts, and optic chiasm. 
The locus perforatus posticus, a layer of central gray matter with 
many foramina, forms the floor of the posterior angle ; delicate 
white bands (taenia pontis) pass from it, around the crura 
cerebri, to the pons. The corpora mammillaria are two small 
and round white bodies lying side by side just in front of the 
preceding; they consist of gray matter, covered by white 
matter from the fornix. The tuber cinereum is an elevated 
area of central gray matter which stretches from the corpora 
mammillaria to the optic chiasm. From its fore part the 
stalk (infundibulum) of the pituitary body projects down- 
ward, being hollowed above by a recess of the third ventricle. 
The pituitary body is small, oval, and formed by two lobes; 
the posterior, which receives the infundibulum, is chiefly con- 
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nective tissue; the anterior is larger and resembles the thy- 
roid body. [475, 548] 

Lamina Cinerea. — This is a thin layer running from the 
optic chiasm to the rostrum of the corpus callosum. Anterior 
commissure: This is a round white bundle which connects the 
olfactory and the temporal lobes; it crosses the midline just 
in front of the anterior pillars of the fornix, where it is con- 
nected anteriorly with the laminae cinerea; it projects into 
the third ventricle, covered by ependyma. [549, 588] 

Third Ventricle. — This is a vertical cleft between the thai- 
ami, extending from the pineal body to the lamina cinerea, 
and deepest anteriorly. The f,oor consists, from before back- 
ward, of the tuber cinereum, corpora mammillaria, locus per- 
foratus posticus, and, slightly, tegmenta of crura cerebri; the 
Sylvian aqueduct opens on it below the posterior commissure. 
The front wall is the lamina cinerea, extending from the optic 
chiasm to the anterior commissure. The roof is the ependyma 
stretching between the taeniae thalami; a choroid plexus, 
from the velum interpositum, invaginates it along each side of 
the midline, and projects downward. [550] 

The lateral wall is chiefly the mesial surface of the thalamus; 
it presents anteriorly a bulging ridge, running downward and 
backward, produced by the anterior pillar of the fornix. The 
foramen of Monro leads into the lateral ventricle at the upper 
and fore part; it is bounded posteriorly by the thalamus 
(anterior tubercle) and anteriorly by the anterior pillar of the 
fornix; a groove (sulcus of Monro), a foetal reUc, leads from 
the foramen of Monro to the Sylvian aqueduct. [550] 

The middle commissure crosses the ventricle just in front 
of its middle. A funnel-shaped diverticulum leads through 
the tuber cinereum into the inf undibulum ; another (recessus 
opticus) runs above the optic chiasm; another (recessus 
pineaUs) runs above the posterior commissure, into the 
pineal stalk; another (recessus suprapineahs) runs into the 
ependyma above the preceding. [550] 
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Cerebral Hemispheres. 

The great longitudinal fissure separates them completely in 
front and behind but is interrupted mesially below by the cor- 
pus callosum. Each hemisphere has an external, an internal 
(mesial), and an inferior surface; the Sylvian fissure divides 
the latter into an anterior (orbital) and a posterior (tentorial) 
area. Each hemisphere has four borders; supero-mesial, be- 
tween the external and internal surfaces ; superciliary, between 
the external and orbital surfaces; infero-lateral, between the 
external and tentorial surfaces ; and internal occipital, between 
the internal and tentorial surfaces. Each has an anterior 
(frontal pole) and posterior (occipital pole) extremity, and a 
forward projection (temporal pole), on the under surface, 
under the Sylvian fissure. Each consists of gray matter (cor- 
tex) covering a white medullary centre in whose basal part 
are large gray nuclei (corpus striatum) . [553] 

On the surfaces are convolutions (gyri) separated by fissures 
(sulci); incomplete fissures are merely superficial; complete 
fissures involve the whole wall and produce elevations on the 
ventricular wall. Certain arbitrarily chosen interlobar fissures 
(fissure of Sylvius, fissure of Rolando, parieto-occipital, 
calloso-marginal, collateral, and limiting sulcus of Reil) divide 
the surface into lobes, the frontal, parietal, occipital, temporal, 
and insula (Island of Reil) . [554] 

Fissure of Sylvius. — The stem begins at the locus perfo- 
ratus anticus, in a depression (vallecula Sylvii) on the inferior 
surface, runs outward to (Sylvian point) the outer surface and 
divides at once into three limbs. The posterior horizontal 
limb runs backward and slightly upward for two or three 
inches and then (ascending terminal piece) turns upward ; the 
anterior horizontal limb runs horizontally forward for three- 
fourths of an inch ; the ascending limb runs upward and slightly 
forward for an inch. [555] 

Limiting Sulcus of Reil. — This surrounds the island of 
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Reil; it is triangular, apex downward, and consists of three 
parts, upper, lower, and anterior. The opercula insulce are 
brain folds overlapping the insula; from behind forward they 
consist of the temporal, fronto-parietal, frontal, and orbital 
opercula; their margins are the limbs of the Sylvian fis- 
sure. [556] 

Fissure of Rolando. — This begins in the supero-mesial bor- 
der just behind its midpoint, winds downward and forward on 
the outer surface, and ends above the centre of the posterior 
Sylvian limb. It bends (superior genu), with the concavity 
forward, between its upper and middle thirds, and again (in- 
ferior genu), with the concavitjr backward, lower down and in 
front. The upper end runs a short way backward on the 
mesial surface. [558] 

Parieto-occipital Fissure. — The internal portion begins in 
the supero-mesial border an inch and a half to two inches in 
front of the occipital pole, descends almost vertically on the 
mesial surface, and joins the calcarine fissure just in front of 
its centre. The external portion runs for about half an inch 
outward on the external surface. [558] 

Collateral Fissure. — Beginning near the occipital pole this 
runs forward on the tentorial surface toward the temporal pole ; 
a shallow sulcus (incisura temporalis), which is rarely contin- 
uous with it, prolongs its course round the end of the temporal 
lobe. [559] 

Calloso-marginal Fissure. — Beginning near the locus per- 
foratus anticus, below the genu of the corpus callosum, this 
curves around in front of the genu on the mesial surface, then 
runs backward to just behind the middle of this surface, and 
then upward into the supero-mesial border just behind the 
upper end of the fissure of Rolando. [560] 

Frontal Lobe. — This is bounded on the outer surface by the 
fissure of Rolando behind and the posterior Sylvian hmb be- 
low, on the mesial surface by the calloso-marginal fissure, 
and on the inferior surface by the Sylvian stem. External sur- 
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face : In front of the fissure of Rolando is the anterior central 
convolution, \vhich is vertical and placed behind the precentral 
sulci; of the latter the superior is short and vertical, while the 
inferior has a vertical and a horizontal part. Anteriorly two 
horizontal sulci, the superior and inferior frontal, mark off 
three gyri, the superior, middle, and inferior frontal ; the sulcus 
paramedialis and sulcus frontalis medius divide the superior 
and middle gyri respectively into upper and lower parts; the 
anterior Sylvian limbs divide the inferior gyrus, from behind 
forward, into the pars basilaris, pars triangularis and pars 
orbitahs. [560] 

Mesial surface : This comprises the gyrus marginalis, which 
lies between the supero-mesial border and calloso-marginal fis- 
sure; one or two curved sulci usually appear anteriorly; the 
posterior part (paracentral lobule) is partly cut off and pre- 
sents the end of the fissure of Rolando. Orbital surface : The 
gyrus rectus lies between the mesial border and olfactory sul- 
cus (for the olfactory tract and bulb) . Externally three orbital 
gyri (internal, anterior, and posterior) are marked off by the 
orbital sulcus; this is H-shaped and formed by three limbs, 
internal, transverse, and external. [561] 

Parietal Lobe. — This is bounded on the outer surface: in 
front by the fissure of Rolando; below by the posterior Syl- 
vian limb and an imaginary prolongation of it backward; and 
behind by the external parieto-occipital fissure and an imag- 
inary prolongation of it downward to an identation (prseoccip- 
ital notch) on the infero-lateral border. The mesial surface 
is the quadrate lobule (prsecuneus) ; this lies between the 
parieto-occipital fissure and upturned end of the calloso-mar- 
ginal fissure, and is bounded below by a variable postlimbic 
sulcus. [562] 

External Surface. — This presents a T-shaped sulcus (intra- 
parietal) formed by four, usually connected, sulci as follows: 
vertically in front are the superior and inferior postcentral sulci; 
and running backward from between these is the ramus hori- 
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zontalis, prolonged by the ramus occipitalis. The intrapa- 
rietal sulcus divides the surface into a superior and an in- 
ferior parietal gyrus lying above and below it; and a posterior 
central convolution lying in front of it, behind the fissure of 
Rolando. The posterior Sylvian limb and the superior and 
inferior temporal sulci divide the inferior parietal gyrus re- 
spectively into the supra-marginal, angular, and postparietal 
gyri. [563] 

Occipital Lobe. — This is the pyramidal hinder part of the 
hemisphere. The mesial surface is marked off by the internal 
parieto-occipital fissure; this joins a fissure (calcarine) running 
forward from the occipital pole to end just below the splenium; 
the surface above the calcarine fissure is a triangular gyrus 
(cuneus) ; that below it is the gyrus lingualis. The inferior 
surface, which is marked off by an arbitrary line from the 
preoccipital notch to the isthmus of the limbic lobe, is the 
posterior part of the occipito-temporal gyrus. The external 
surface is marked off by the external parieto-occipital fissure 
and its imaginary prolongation to the prseoccipital notch; 
superiorly it presents the sulcus occipitalis transversus, a bifur- 
cation of the ramus occipitalis ; lower down a horizontal sulcus 
(occipitalis lateralis) is seen. [564] 

Temporal Lobe. — The external surface is bounded above by 
the posterior Sylvian limb and its imaginary prolongation, 
and behind by the imaginary prolongation of the external 
parieto-occipital fissure; two horizontal sulci, the first and 
second temporal, divide it into the superior, middle, and in- 
ferior temporal gyri. The inferior surface is bounded in front 
by the Sylvian stem, internally by the collateral fissure, and 
posteriorly by the arbitrary line from the preoccipital notch 
to the isthmus of the limbic lobe. It consists of the front part 
of the occipito-temporal gyrus and part of the inferior (third) 
temporal gyrus; these are separated by the occipito-tem- 
poral sulcus. It has also an upper opercular surface hidden in 
the Sylvian fissure. [567] 
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Island of Reil or Insula. — This is a triangular area, apex 
downward, lying at the bottom of the Sylvian fissure ; at the 
apex (limen insulse), where the limiting sulcus of Reil is absent, 
its gray matter is continuous with the locus perforatus anticus. 
Radiating sulci divide it into diverging gyri; the sulcus cen- 
tralis insulae, in the same plane and direction as the fissure of 
Rolando, divides it into a frontal and a parieto-limbic por- 
tion. [567] 

Limbic Lobe. — This curves, on the mesial surface, around 
the corpus callosum; the olfactory tract roots connect its ends 
at the locus perforatus anticus; its upper part is the callosal 
gyrus, and its lower the hippocampal gyrus. The callosal con- 
volution runs from the locus perforatus anticus, upward 
around the genu, backward on the upper surface, and down- 
ward around the splenium of the corpus callosum; a portion 
(isthmus) which is narrowed by the calcarine fissure joins it 
to the hippocampal gyrus. The calloso-marginal sulcus sepa- 
rates it from the marginal gyrus, the postlimbic from the 
prsecuneus, and the callosal from the corpus callosum. The 
hippocampal convolution runs forward to the crus cerebri, then 
folds back on itself and ends in a recurved hook-like tip 
(uncus). It is bounded externally by the collateral fissure 
and incisura temporalis, and internally by the dentate fissure; 
posteriorly the calcarine fissure separates the isthmus from a 
portion joining the gyrus lingualis. A white layer (substantia 
reticularis alba) covers it. [568] 

The dentate fissure, continuous with the collateral, begins 
behind the splenium, separates the hippocampal gyrus from 
the gyrus dentatus, and ends in the uncus. It produces the 
hippocampus major; hidden in it are the following structures. 
The gyrus dentatus is a free notched edge of gray matter ex- 
tending from near the splenium into the cleft of the uncus, 
whence it emerges as a delicate band (frenulum Giacomini) 
crossing the uncus; the fimbrio-dentate sulcus separates this 
gyrus from the fimbria, lying deeper. [569] 
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Olfactory Lobe. — This comprises a posterior lobule (locus 
perforatus anticus) , a small triangular gray area in front of the 
optic tract; and an anterior lobule composed of the trigonum 
olfactorium, area of Broca, and olfactory bulb, tract, and 
roots. The olfactory tract is a narrow white band which ex- 
pands anteriorly (olfactory bulb) and lies in the olfactory 
sulcus ; posteriorly it divides in two diverging roots which en- 
close a small triangular gray area (trigonum olfactorium). 
The mesial root curves inward behind a small area (area of 
Broca) to the callosal gyrus; the lateral root runs backward 
and outward over the locus perforatus anticus and disappears ; 
a few fibres (the occasional middle root) may arise from the 
tract posteriorly and enter the trigonum. [569] 

Corpus Oallosum. — This is an arched commissure, convex 
above and concave below, which unites the inner surfaces of 
the hemispheres for nearly half their length and lies nearest 
their anterior extremities. In the hemispheres its fibres di- 
verge widely (radiatio corporis callosi), those from the body 
and upper part of the splenium forming a definite layer(tape- 
tum), and those from the rest of the splenium running back- 
ward in a bundle (forceps major). Its thick posterior end 
{splenium) is tightly folded on itself below. Its thinner an- 
terior end {genu) also bends on itself ; the lower part {rostrum) is 
separated from the upper by an interval, thins out rapidly and 
joins the lamina cinerea. The body is still thinner. [570] 

The upper surface is covered by a thin cortical gray layer; 
it presents a mesial furrow between two delicate bands (stria 
longitudinalis medialis), and a similar band (stria longitudi- 
nalis lateraHs) on each side. Posteriorly the strise and gray 
matter join the gyrus dentatus; anteriorly the mesial strise 
diverge, as gyri geniculi, and are connected, through the cor- 
tex, with the locus perforatus anticus. The under surface is 
attached mesially to the fornix and septum lucidum; else- 
where it is mostly free, covered by ependyma, and roofs over 
the lateral ventricles. [571] 
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Fornix. — This consists of two arched lateral halves which 
are joined (body) mesially but separated (pillars) elsewhere. 
The body is triangular, apex forward, with sharp lateral mar- 
gins and lies on the velum interpositum. Its upper surface is 
adherent posteriorly to the corpus callosum (bodj-); and in 
front of this to the septum lucidum mesially while laterally, 
covered by ependyma, it helps floor the lateral ventricle. The 
anterior pillars are two rounded and slightly divergent strands 
which curve, from the front of the body, downward in front of 
the foramina of Monro to end in the corpora mammillaria. 
The posterior pillars are two flattened bands which diverge 
from the posterior angles of the body; they adhere at first to 
the corpus callosum and then curve behind the thalami into 
the descending horns of the ventricles; here each furnishes a 
white covering (alveus) for the hippocampus major, and also 
passes, as the fimbria, to the tip of the uncus, being attached 
by its outer border along the inner border of the hippocampus 
major. Transverse fibres run between the posterior pillars, 
on the corpus callosum, forming the lyra. [571] 

Septum Lucidum. — This is a vertical triangular partition 
between the lateral ventricles, in the gap between the fornix 
and corpus callosum. It is composed of two thin laminse 
separated by an isolated cleft (Fifth ventricle) . [573] 

Lateral Ventricle. — This cavity in each hemisphere has a 
body and three horns; it communicates with the third ven- 
tricle at the foramen of Monro. The body extends from this 
foramen to the splenium, being closed externally by the junc- 
tion of roof and floor; its roof is the corpus callosum and its 
inner wall the septum lucidum and attachment of the fornix to 
the corpus callosum. The floor, from within outward, presents 
the caudate nucleus, groove with the taenia semicircularis, 
optic thalamus, choroid plexus, and margin of the fornix. 
The anterior horn is triangular on section and runs forward 
and outward, being bounded in front by the callosal genu; its 
inner wall is the septum lucidum and its roof the corpus 
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callosum; the caudate nucleus projects onto its floor. The 
posterior horn curves backward and inward, tapering; the 
callosal tapetum forms its roof and outer wall. On its inner 
wall are two curved elevations, the upper (bulb of the cornu) 
being formed by the forceps major, and the lower (calcar avis) 
by the calcarine fissure. The ventricle is triangular (trigonum 
ventriculi) in the angle between the diverging posterior and 
descending horns. [573] 

The descending horn runs backward and outward, then 
downward around the thalamus, and then forward almost to 
the temporal pole. Its roof, formed chiefly by the tapetum, 
presents prolongations of the taenia semicircularis and tail of 
the caudate nucleus, and also at its tip a bulging (amygda- 
loid tubercle) produced by the amygdaloid nucleus. The floor 
presents internally a curved elevation (hippocampics major), 
produced by the dentate fissure, which is narrowed behind, 
thickened at its anterior end, and partly covered by the 
choroid plexus; the fimbria is attached to its inner border. 
A smooth elevation (eminentia collateralis) , produced by the 
collateral fissure, lies in the trigonum ventriculi, and occasion- 
ally another (eminentia collateralis anterior) , produced by the 
anterior part of the collateral fissure, is seen external to the 
hippocampus major. [576] 

An arched cleft (choroid fissure), which is normally closed 
by a layer of ependyma attached to its margins, opens into 
the whole body and descending horn between the fornix and 
thalamus, and between the fimbria and roof. Through it the 
choroid plexus, which is derived from the edge of the velum 
interpositum, projects into the ventricle, invaginating the 
ependyma. [578] 

Caudate Nucleus. — This is an arched gray mass with a large 
head which projects into the anterior horn of the lateral ven- 
tricle, a narrower part which is seen on the floor of the body, 
and a long thin tail which curves onto the roof of the descend- 
ing horn to join the amygdaloid nucleus. Lenticular Nucleus. 
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— This is a gray mass lying external to the caudate nucleus 
but directly continuous with it below. Two vertical white 
laminae (external and internal medullary) divide it into three 
zones, of which the outer is the putamen, while the two inner 
form the globus pallidus. The caudate and lenticular nuclei 
form the corpus striatum. [579] 

Claustrum. — This is a thin gray lamina in the white matter, 
between the lenticular nucleus and cortex of the island of 
Reil. The taenia semicircularis is a band arising mostly from 
the amygdaloid nucleus. Running backward on the roof of 
the descending horn it then curves forward on the floor of the 
body of the lateral ventricle, just internal to the caudate nu- 
cleus ; then running through the foramen of Monro it descends 
both in front of and behind the anterior commissure to the 
locus perforatus anticus. [582] 

The external capsule is a thin white lamina between the 
putamen and claustrum; it joins the internal capsule in front. 
The internal capsule is a broad white band directly contin- 
uous with the crusta of the crus cerebri below, but radiating 
(corona radiata) to the cortex above. It separates the len- 
ticular nucleus from the thalamus, taenia semicircularis, and 
caudate nucleus, and is bent on itself opposite the tsenia semi- 
circularis, with the angle (genu) directed inward. The portion 
(about one- third) in front of the genu is the anterior limb; the 
remainder is the posterior limb. [583] 

Nehves. 

Exit of Cranial Nerves. — The olfactory arise from the bulb 
and descend through the cribriform plate. The optic tracts 
unite, over the optic groove, in the optic chiasm, from which 
the optic nerve runs on each side through the dura and the 
optic foramen. The oculo-motor pierces the dura between the 
free and attached borders of the tentorium, runs uppermost 
in the outer wall of the cavernous sinus, and divides in the 
sphenoidal fissure intoupperandlower branches. The trochlear 
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pierces the free border of the tentorium external to the oculo- 
motor and runs below it in the outer wall of the cavernous 
sinus, and then runs through the sphenoidal fissure above the 
ocular muscles. [675-677] 

The trigeminal roots both pierce the dura beneath the petrous 
attachment of the tentorium. The large (sensory) root de- 
velops a large ganglion (Gasserian) in a depression at the apex 
of the petrous bone. Three branches arise from the front of 
the ganglion, viz.: the ophthalmic, which runs in the outer 
wall of the cavernous sinus below the trochlear and divides in 
the sphenoidal fissure into three branches, lachrymal, frontal, 
and nasal; the superior maxillary, which runs below the cav- 
ernous sinus and through the foramen rotundum; and the 
inferior maxillary, which runs through the foramen ovale. The 
small (motor) root runs under the ganglion and through the 
foramen ovale. [678] 

The abducent pierces the dura beside the dorsum seUse, runs 
on the inner wall of the cavernous sinus, external to the carotid 
artery, and then continues lowermost through the sphenoidal 
fissure. The facial, with the pars intermedia below it, runs 
through the internal auditory meatus and into the aqueduct 
of Fallopius. The auditory runs through the internal audi- 
tory meatus below the facial and pars intermedia and divides 
into two trunks. Its upper (vestibular) trunk is continuous 
with the mesial root, gets fibres from the pars intermedia, 
sends a branch to the geniculate ganglion, and splits into three 
branches which run through the lamina cribrosa to the iitricle 
and the superior and external semicircular canals. Its in- 
ferior (cochlear) trunk is continuous with the lateral root, 
sends branches to the saccule and posterior semicircular canals, 
and runs (cochlear nerve) through the lamina cribrosa to the 
modiolus and spiral lamina of the cochlea. [686-688] 

The glosso-pharyngeal runs through the jugular foramen in 
the anterior dural compartment. The pneumogastric and 
spinal accessory run through the jugular foramen in the dural 
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compartment behind the preceding; the spinal portion of the 
spinal accessory enters the cranium through the foramen mag- 
num. The hypoglossal root bundles both pierce the dura 
separately and unite in the anterior condyloid foramen or after 
leaving the skull. [689-696] 

In the cavernous sinus the ophthalmic communicates with 
the oculo-motor, trochlear, and abducent; all of them com- 
municate with the sympathetic cavernous plexus. 

Meningeal Nerves. — Superior maxillary : a recurrent branch 
arises in the cranium. Inferior maxillary: recurrent branch 
enters through the foramen spinosum. Ophthalmic : a recur- 
rent branch arises in the cavernous sinus. Vagus : a meningeal 
branch arises from the root ganglion. Hypoglossal: a recur- 
rent branch. Cervical plexus : a meningeal branch ascends on 
the hypoglossal. 

Arteries. 

Internal Maxillary. — The middle meningeal enters by the 
foramen spinosum, ascends in a groove on the great wing of 
the sphenoid, and divides. Branches: petrosal, entering the 
hiatus Fallopii ; gasserian, to that ganglion; tympanic, entering 
the petro-squamous suture or Tensor tympani canal; orbital, 
entering the sphenoidal fissure; anterior terminal, ascending 
past the antero-inferior angle of the parietal ; posterior termi- 
nal, running backward over the squamous part of the tempo- 
ral. The small meningeal enters by the foramen ovale. [810] 

Internal Carotid. — This traverses the carotid canal to the 
apex of the petrous bone, crosses the foramen lacerum medium, 
runs in the outer wall of the cavernous sinus to the lower root 
of the small wing of the sphenoid, ascends to the brain, and 
divides into the anterior and middle cerebral. Branches in 
canal: tympanic, piercing the posterior wall; Vidian, entering 
the Vidian canal. Branches in cranium: cavernous, to that 
sinus; gasserian, to the ganglion; pituitary, to the pituitary 
body; meningeal; ophthalmic, rimning under the optic nerve 
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and through the optic foramen; posterior communicating, to 
the posterior cerebral artery; anterior choroidal, entering the 
choroidal fissure below. [813—817] 

Anterior Cerebral. — This curves round the genu of the corpus 
callosum into the great longitudinal fissure. Branches: ante- 
rior communicating, to the opposite anterior cerebral; antero- 
mesial, entering the base of the brain; internal orbital, to the 
inner orbital surface; anterior, middle, and posterior internal 
frontal, to the mesial surface. Middle cerebral : This occupies 
the fissure of Sylvius. Branches : internal and external striate, 
entering the base of the brain; inferior external orbital, to the 
outer orbital surface ; ascending frontal and ascending parietal, 
ascending on either side of the fissure of Rolando; temporal, 
running over the upper temporal gyri ; parieto-temporal, run- 
ning backward. [817] 

Vertebral. — This enters at the foramen magnum, ascends 
inward on the medulla and joins the opposite vertebral at the 
lower border of the pons, forming the basilar. Branches: 
mem'ngeal, to the dura; posterior spinal, descending beside 
the medulla and cord; anterior spinal, joining its fellow and 
then descending in the antero-median fissure; posterior in- 
ferior cerebellar, curving round the medulla to enter the 
vallecula cerebelli. [818] 

Basilar. — This occupies the mesial groove of the pons and 
divides at its upper border into the posterior cerebrals. 
Branches: transverse, crossing the pons; auditory, accom- 
panying the auditory nerves; anterior inferior cerebellar, to 
the lower surfaces of the hemispheres; superior cerebellar, to 
the upper surfaces. Each posterior cerebral runs backward on 
the tentorial surface, being joined by the posterior communi- 
cating branch of the internal carotid. Branches: postero- 
mesial and poster o-lateral, entering the base on the inner and 
outer sides of the crus; posterior choroidal, to the choroidal 
fissure above ; anterior and posterior temporal, to the occipito- 
temporal region in front and behind; calcarine, running in the 
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calcarine fissure; parieto-occipital, running in the parieto- 
occipital fissure. [820] 

Circle of Willis. — This is an irregularly polygonal arterial 
anastomosis at the base of the brain formed by the anterior 
communicating, anterior cerebral, posterior communicating, 
and posterior cerebral arteries. [821] 

Veins. 

Unpaired Sinuses. — The superior longitudinal begins at the 
crista galli, runs in the attached margin of the falx cerebri and, 
diverging slightly to the right (or left), becomes the right (or 
left) lateral sinus at the level of the internal occipital protu- 
berance; a dilatation (torcula Herophili) at its end is con- 
nected with a similar dilatation of the straight and opposite 
lateral sinuses. The inferior longitudinal occupies the posterior 
two-thirds of the free margin of the falx cerebri and joins the 
vena magna Galeni behind, forming the straight sinus. The 
straight sinus occupies the attachment of the falx cerebri to the 
tentorium and joins the left (or right) lateral sinus. The cir- 
cular sinus surrounds the pituitary body and is usually formed 
by two channels connecting the cavernous sinuses. The 6a- 
silar is a plexus, on the basilar part of the occipital, connect- 
ing the cavernous, or inferior petrosal sinuses. [883] 

Paired Sinuses. — Lateral: Each runs in a groove, outward 
in the outer border of the tentorium to the posterior inferior 
angle of the parietal, then downward on the mastoid, and for- 
ward across the jugular process to join the internal jugular in 
the jugular foramen. Occipital: Each runs in the lower at- 
tached border of the falx cerebelli, to the lateral sinus of the 
same side, or (uniting) either lateral sinus. Cavernous : Each 
begins at the sphenoidal fissure, runs alongside the body of the 
sphenoid, and divides, at the apex of the petrous bone, into 
the superior and inferior petrosal. Superior petrosal: Each 
runs from the cavernous to the lateral sinus in the attached 
margin of the tentorium, along a groove on the petrous bone. 
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Inferior petrosal: Each runs from the cavernous sinus along the 
lower border of the petrous bone and margin of the basilar part 
of the occipital, to join the internal jugular in the jugular fora- 
men. Spheiio-parietal: Each lies on the under surface of the small 
wing of the sphenoid and ends in the cavernous sinus. [886] 

Cranial Veins. — The diploic veins drain the diploe and usu- 
ally join a- sinus. The venw comites accompany their arteries 
and usually join a sinus. The vencB Galeni are two lateral 
veins which run between the layers of the velum interpositum 
from apex to base and join (vena magna) to end in the straight 
sinus. Emissary veins communicate with the exterior of the 
cranium, viz.: from the superior longitudinal sinus through 
the foramen cEecum and parietal foramina; from the lateral 
sinus through the mastoid and posterior condylar foramina; 
and from the cavernous sinus through the carotid canal and 
foramen ovale (or Vesalii), and through the ophthalmic vein 
to the angular vein. [880] 

The Spinal Cord. 

Spinal Cord. — This is cylindrical, slightly flattened in front 
and behind, and lies in the spinal canal. Beginning at the fo- 
ramen magnum, where it is continuous with the medulla, it 
extends to the body of the first (lower border) or second (up- 
per border) lumbar vertebra; there it forms a tapered end 
{conus medullaris) which is prolonged by a narrow thread (filum 
terminale) attached to the back of the coccyx. Its girth is 
uniform in most of the dorsal region, but is gradually increased 
between (cervical enlargement) the upper end of the cord and 
the second dorsal vertebra, being most marked at the fifth or 
sixth cervical vertebra; it also increases (lumbar enlargement) 
below the tenth dorsal vertebra, being most marked at the 
twelfth and then tapering rapidly. Three membranes sur- 
round it. The pia mater, the most internal, is fibrous, invests 
it closely and sends septa into it. The arachnoid, next exter- 
nally, is deUcate and separated from the pia by the subarach- 
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noid space, which contains cerebrospinal fluid. The dura 
mater, the most external, is dense and fibrous, and extends con- 
siderably below the conus medullaris. The ligatnenta denticu- 
lata are two lateral, wing-like structures which support the cord 
and extend from its sides to the inner surface of the dura where 
they are attached by a series of pointed processes. [452] 

Fissures and Columns of the Cord. — The antero-median fis- 
sure runs the whole length in the midline anteriorly and pene- 
trates slightly less than one-third of the diameter; the pia" 
dips into it. The postero-median fissure runs the whole length 
in the midline posteriorly and penetrates half-way; it is very 
narrow and receives no pia. These two fissures divide the cord 
in halves; in the lumbar region they become of nearly equal 
depth. Near the postero-median fissure, on each side, is a 
shallow groove {postero-lateral sulcus) running the whole 
length; the posterior nerve roots emerge at its bottom. It 
divides each lateral half into a small posterior column and a 
large antero-lateral column; the latter is arbitrarily divided, 
by the line of anterior nerve roots, into a lateral column and 
an anterior column. In the cervical region a distinct posterior 
paramedian groove, nearer the postero-median than the postero- 
lateral furrow, divides the posterior column into a column of 
Burdach {funiculus cuneatus) externally, and a column of Goll 
(funiculus gracilis) internally; this groove is gradually lost in 
the dorsal region. [454] 

Thirty-one pairs of spinal nerves arise from the spinal cord; 
they are named according to their place of exit from the spinal 
canal. In passing down in the canal, below the conus medul- 
laris, to reach their places of exit they form a large bundle 
(cauda equina) which encloses the filum terminale. [453] 

Internal Structure of Cord. — The white matter is external 
and the gray matter internal. On transverse section the gray 
matter forms a crescentic mass, with the concavity outward, 
in each lateral half; a transverse band (posterior gray com- 
missure) connects the crescents and forms the bottom of the 
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postero-median fissure. The white matter of the halves is 
connected by a transverse band (anterior white commissure) 
forming the bottom of the antero-median fissure. [456] 

The anterior end of each gray crescent is the anterior cornu; 
this is constricted (cervix) near the commissure but is thick- 
ened (caput) at its end, which does not reach the surface; the 
anterior nerve roots arise from it. The posterior end of each is 
the posterior cornu; this is narrower, constricted (cervix) near 
the commissure, enlarged (caput) outwardly, and ends in a 
point (apex) which alniost touches the bottom of the postero- 
lateral furrow; its apex is somewhat translucent and consists 
of substantia gelatinosa Rolandi: the posterior nerve roots 
arise from it. The lateral horn is a projection outward from the 
concavity of each crescent, opposite the gray commissure, and 
most marked in the upper dorsal region ; it blends above and 
below with the anterior horn. In the cervical region the 
anterior horns are very large, while the posterior are narrow. 
In the dorsal region both horns are narrow, but especially the 
posterior. In the lumbar region the difference is less marked 
as the posterior horns widen out. [456] 

The white matter of each lateral half is in three columns; 
the posterior lies behind the posterior horn, the lateral column 
occupies the concavity of the crescent, and the anterior lies in 
front of the anterior horn. The central canal runs throughout 
the cord, in the gray commissure, and ends, in the conus medul- 
laris, in an expansion (ventriculus terminalis). The filum ter- 
minale is in two parts; the filum terminale externum is the 
part which has pierced the dura, and is a mere fibrous thread; 
the filum terminale internum is the part within the dura, 
consists largely of pia, and, in its upper half, contains the end 
of the central canal, surrounded by gray matter. [459] 

The Orbit. 

The eyeball with its muscles, vessels, and nerves lies in a 
mass of fat. A smooth membrane (capsule of Tenon) sur- 
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rounding its posterior two-thirds is pierced by the optic nerve 
and muscle tendons. [405] 

Muscles. 

Levator Palpebrae Superioris (the uppermost). — Origin; 
margin of the foramen. Insertion ; (mainly) upper border of 
tarsal cartilage; (slightly) Orbicularis palpebrarum, skin of up- 
per lid, conjunctiva, upper border of orbital margin. [405] 

Recti. — ^All arise from a membranous ring which surrounds 
the optic foramen and is separable into superior and inferior 
common tendons; all are inserted in the sclerotic just behind 
the corneal margin. Superior rectus : Origin; the superior 
tendon: Insertion; eyeball in its vertical plane just internal 
to its axis. Inferior rectus: Origin; the inferior tendon: In- 
sertion, eyeball in its vertical plane. Internal rectus : Origin; 
the inferior tendon: Insertion; eyeball in its transverse 
plane. External rectus : Origin; (upper head) the superior 
tendon; (lower head) the inferior tendon. Insertion; eyeball 
in its transverse plane. [405] 

Obliquus Superior. — Origin; margin of optic foramen be- 
tween the Recti superior and internus. Course; its narrow 
tendon runs through a fibrous pulley (trochlea) attached to 
the roof of the orbit and then bends outward under the Superior 
rectus tendon. Insertion; sclerotic between the Recti su- 
perior and externus, midway between the cornea and entrance 
of the optic nerve. [406] 

Obliquus Inferior. — Origin; floor of orbit antero-internally, 
external to the naso-lachrymal groove. Course; under the 
Inferior rectus and between the eyeball and the External 
rectus. Insertion; sclerotic between the Recti, superior and 
externus, posterior to the Superior oblique. [406] 

Nerves. 

Ophthalmic. — The lachrymal runs through the outer angle 
of the sphenoidal fissure above the muscles and forward below 
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the periosteum to the lachrymal gland, conjunctiva, and skin 
at outer canthus; it communicates with the orbital (superior 
maxillary) and temporal (facial). The frontal runs through 
the sphenoidal fissure and then above the muscles, dividing 
into the supra-orbital and supra-trochlear. The supra-orbital 
runs through the supra-orbital groove to the skin of the fore- 
head, eyelid, and scalp, communicating with the temporal 
(facial) . The supra-trochlear runs over the Superior oblique 
tendon and under the inner side of the supra-orbital arch to 
the inner canthus and skin of the forehead and root of the nose, 
communicating with the infra- trochlear (nasal). [679] 

The nasal runs through the sphenoidal fissure between the 
heads of the External rectus and between the divisions of the 
oculo-motor ; then running inward above the optic nerve and 
Internal rectus, below the Superior rectus and Superior 
oblique, and through the anterior ethmoidal foramen, it crosses 
the cribriform plate, descends through the nasal fissure to the 
nose and divides into nasal branches. Branches : Long root of 
ciliary ganglion, arising external to the optic nerve; Long 
ciliary, two branches arising above the optic nerve and run- 
ning beside it to the eyeball. Infra-trochlear, arising internal 
to the optic nerve and running under the pulley of the Superior 
oblique to the skin of tiie eyelids and root of the nose. Inter- 
nal nasal, to the front of the septum. External nasal, supply- 
ing the front of the outer nasal wall and then running between 
the nasal bone and lateral cartilage to the skin on the lower 
part of the nose. [680] 

Ciliary or Lenticular Ganglion. — This is small and reddish 
and lies between the optic nerve and External rectus, in front 
of the ophthalmic artery. Roots : Short (motor), derived from 
the inferior division of the oculo-motor. Long (sensory) , derived 
from the nasal branch of the ophthalmic. Sympathetic, de- 
rived from the cavernous plexus and may fuse with the preced- 
ing. Branches : Short ciliary, twelve to fifteen nerves which 
run above and below the optic nerve to the eyeball. [680] 
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Oculo-motor. — Both branches run through the sphenoidal 
fissure between the heads of the External rectus, separated by 
the nasal nerve; the superior branch supplies the Superior rec- 
tus and Levator palpebras superioris; the inferior branch sup- 
plies the Internal rectus, Inferior rectus, and Inferior oblique 
and gives off the short root of the ciliary ganglion. [676] 

Trochlear. — Running through the sphenoidal fissiu-e above 
the muscles, this enters the superior surface of the Superior 
oblique. [677] 

Abducent. — Running through the sphenoidal fissure be- 
tween the heads of the External rectus and below the nasal and 
oculo-motor, this enters the inner surface of the External 
rectus. [686] 

Superior Maxillary. — The orbital branch runs through the 
sphenoidal fissure and then along the outer wall of the orbit 
and through the orbital canal of the malar; it communicates 
with the lachrymal. [681] 

Optic. — Running through the optic foramen above the oph- 
thalmic artery, this enters the eyeball. [675] 

Arteries. 
Ophthalmic. — This runs through the optic foramen and 
forward over the optic nerve to the inner side of the orbit, and 
divides into the frontal and nasal. Branches: Posterior cili- 
ary, running beside the optic nerve to the eyeball. Central 
artery of retina, running in the optic nerve. Recurrent, pass- 
ing through the sphenoidal fissure to the dura. Lachrymal, 
to the gland. Muscular. Anterior ciliary, to the eyeball in 
front. Supra-orbital, running through the supra-orbital notch 
to the forehead. Anterior and posterior ethmoidal, passing 
through the ethmoidal canals. Palpebral, to the eyelids. 
Nasal, to the nose. Frontal, to the forehead. [815] 

Veins. 
Ophthalmic. — This runs through the sphenoidal fissure be- 
tween the heads of the External rectus and joins the cavern- 
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ous sinus. Its branches are the arterial venae comites except 
the frontal, which joins the angular vein. [879] 

The Eyeball. 

This is composed of segments of two spheres, the anterior 
(corneal) being of shorter radius than the posterior (scleral) ; 
the centres (anterior and posterior poles) of the curvatures are 
joined by the sagittal axis while the equator is midway be- 
tween them. [724] 

Outer Coat. — The cornea, the anterior sixth, is a transparent 
laminated structure, covered externally by epithelium con- 
tinuous with that on the conjunctiva. The sclera, the posterior 
five-sixths, is an opaque structure; externally it is whitish and 
separated from the capsule of Tenon by the suprascleral 
lymphatic space; internally it is brownish and firmly at- 
tached to the choroid at the entrance of the optic nerve, but 
only loosely attached elsewhere by a fine meshwork (lamina 
fusca), being separated from it by a lymph space (spatium 
perichoroideale) . Posteriorly the sclera is pierced (lamina 
cribrosa) by the optic nerve and ciliary vessels and nerves ; 
just behind its equator are two orifices above, and two below, 
for veins. A circular canal (Schlemm) lies deeply in the 
corneo-scleral junction and communicates with the anterior 
chamber and scleral veins. [725] 

Middle Coat. — The choroid is a vascular and dark brown, 
or black, structure lying between the sclera and retina; it is 
pierced by the optic nerve and adheres to the retina. The 
ciliary body, which connects the choroid with the circumfer- 
ence of the iris, presents the following structures: orbicularis 
ciHaris, a narrow zone with many ridges, lying next to the 
choroid; ciliary processes, about seventy radial thickenings; 
and ciliary muscle, composed of radial fibres externally and 
circular fibres internally. The iris is a contractile diaphragm 
which divides the space between the cornea and lens into two 
parts, the anterior and posterior chambers. It consists of 
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radial muscle (Dilator pupillae) fibres externally; and of cir- 
cular (Sphincter pupillae) fibres internally, surrounding an 
almost circular aperture (pupil) lying just to the nasal side of 
its centre. The ciliary arteries form an anastomosing circle 
(circulus arteriosus major) around its outer or ciliary margin; 
and another circle (circulus arteriosus minor) around the mar- 
gin of the pupil. [727] 

Inner Coat. — The retina is a delicate membrane composed 
of an outer pigmented layer attached to the choroid; and 
of an inner nervous layer, the retina proper, which is in con- 
tact with the hyaloid membrane of the vitreous body but 
is only attached to this at the entrance of the optic nerve 
and near the ciliary processes. It seems to end in a serrated 
border (ora serrata) just behind the ciliary body, but the pig- 
mented layer, thinned out, is really prolonged onto the ciliary 
body and the iris. It presents internally, at the posterior 
pole, a small yellowish spot (macula lutea) which is depressed 
(fovea centralis) centrally; and also, at the entrance of the 
optic nerve, a whitish area (optic disc) which is depressed 
(optic cup) centrally but elevated (colliculus nervi optici) at 
the edge. It consists of ten layers which are only separable 
microscopically. [731] 

Refracting Media. — ^The vitreous body is a transparent jelly- 
like substance lying between the retina and lens; it is concave 
anteriorly (fossa patellaris) and enclosed in a thin transparent 
(hyaloid) membrane. The hyaloid membrane is thickened 
(zonula of Zinn) in front of the ora serrata, presenting grooves 
for the ciliary processes and spUtting into two layers; the 
posterior layer is the thinner and covers the fossa patellaris; 
the anterior layer (suspensory ligament) blends with the front 
of the capsule of the lens. A lymph space (canal of Petit) runs 
around the lens behind the suspensory ligament. The crystal- 
line lens is a biconvex transparent body lying between the iris 
and vitreous body, and enclosed in a thin transparent capsule. 
It is formed by concentric laminae and consists of a soft outer 

[57] 



DISSECTING MANUAL. 

part (substantia corticalis), and a dense central part (nucleus 
lentis). The centres of its surfaces are its anterior and pos- 
terior poles; its circumference is known as its equator. The 
aqueous humor is a watery fluid which fills the anterior and 
posterior chambers. [735] 

Eyelids. — These are two skin folds, separated by a fissure 
(palpebral) which ends in inner and outer angles (canthi) ; in 
the triangular space (lacus lacrimalis) between them inter- 
nally is seen a pale red body (caruncula lacrimalis) ; a papilla 
(lachrymal) lies on the margin of each lid at the outer limit of 
the lacus lacrimalis. Mucous membrane (conjunctiva) lines 
the lids, forms a vertical fold (plica semilunaris) between the 
eyeball and caruncula, and also passes onto the eyeball. A 
fibrous plate (tarsal plate) is found in each lid. The external 
tarsal ligament is attached to the malar bone ; and the internal 
to the nasal process of the superior maxilla in front of the 
lachrymal groove; their free ends divide and are attached to 
the ends of the tarsal plates. Membranous expansions (su- 
perior and inferior palpebral ligaments) run from each mar- 
gin of the orbit to the corresponding tarsal plate; they fuse 
externally with the external tarsal ligament, but pass internally 
behind the internal tarsal ligament to the lachrymal bone be- 
hind the lachrymal sac. Meibomian glands lie behind the tar- 
sal plates and open on the margins of the lids, behind the 
lashes. [738] 

Lachrymal Apparatus. — The lachrymal gland is an oval body 
lying in the upper and outer part of the orbital cavity; it con- 
sists of two portions partly separated by an expansion of the 
Levator palpebrse superioris tendon. The orbital portion is 
the larger and lies in the fossa lacrimalis of the frontal; its 
ducts receive those of the palpebral portion and empty on the 
upper eyelid close to the line (fornix) of reflexion of the con- 
junctiva. The palpebral portion lies below and in front, pro- 
jecting into the upper eyelid. The lachrymal canals begin by 
minute orifices (puncta lacrimalia) at the apices of the lach- 
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rymal papillsD and run in the margins of the lids. The upper 
one first ascends and then runs inward ; the lower one first de- 
scends and then runs inward ; each one is dilated (ampulla duc- 
tus lacrimalis) where it bends. They open close together into 
the outer and fore part of the lachrymal sac just below its 
middle. The lachrymal sac is a small reservoir lying in the 
groove between the lachrymal bone and the nasal process of 
the superior maxilla; its lower end narrows into the nasal duct. 
The Tiasal duct descends from the sac and opens into the in- 
ferior meatus of the nose ; its lower orifice is often guarded by 
a fold (valve, or plica lacrimalis of Hasner) of mucous mem- 
brane. [740] 

ANTERIOR ASPECT OF HEAD AND NECK. 

Superficial Fascia. — On the face it is thin and loose below 
the eyelids, and continuous with a fatty pad between the 
Buccinator and Masseter. On the neck it is separated from 
the deep fascia by the Platysma. [399] 

Deep Fascia. — On the face proper it is almost non-existent, 
but forms a thin masseteric fascia posteriorly and then thick- 
ens as the parotid capsule. Over the Temporal it forms the 
temporal fascia, which is continuous with the epicranial apo- 
neurosis and is attached above to the temporal ridge and below, 
splitting in two layers, to the zygoma. [400] 

In the neck it is attached below to the sternum, first rib, clavi- 
cle, and scapula; and above to the superior curved line of the 
occipital, mastoid process, lower border of the mandible, and 
(behind the pharynx and parotid) styloid and vaginal processes 
of the temporal, great wing of the sphenoid, and basilar process 
of the occipital. A continuous layer covers the neck, sur- 
rounds the Trapezius and deep muscles behind, helps form the 
carotid sheath, and splits to enclose the Sterno-mastoid; at 
the lower end of the latter it is attached in two layers to the 
front and back of the episternal notch. Septal layers, contin- 
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uous with and entering into the carotid sheaths, form com- 
partments; a layer enclosing the infrahyoid muscles runs in 
front of the trachea to the hyoid bone; another runs in front 
of the trachea and encloses the hyoid body; another runs 
between the trachea and oesophagus; another (prevertebral 
layer) runs between the prevertebral muscles and the pharynx 
and oesophagus. [400] 

Muscles. 

Platysma Myoides (a thin quadrilateral sheet). — Origins- 
clavicle; pectoral deep fascia. Insertion; (anterior fibres) op- 
posite Platysma; (middle fibres) lower border of mandible, 
Depressor labii inferioris, Depressor anguli oris; (posterior 
fibres) Risorius. [401] 

Micscles of Face. 

Orbicularis Palpebrarum. — This transversely oval sphincter 
occupies the eyelids and is divisible into an external portion, 
whose coarse fibres spread onto the forehead, temple, and 
cheek ; and an internal portion whose finer fibres lie in the eye- 
lids under the skin. It is attached internally to the inner 
tarsal ligament and the borders of the naso-lachrymal groove. 
The fibres in the margin of each lid form a separate ciliary 
bundle. The posterior fibres running from the posterior edge 
of the naso-lachrymal groove to the tarsal ligaments behind the 
lachrymal sac form the Tensor tarsi. [402] 

Corrugator Supercilii. — Origin; nasal eminence. Insertion; 
Orbicularis palpebrarum. [403] 

Pyramidalis Nasi. — Origin; Occipito- frontalis ; skin over the 
glabella. Insertion; a membrane covering the nose. [403] 

Compressor Naris. — Origin; superior maxilla. Insertion; a 
membrane covering the nose. [403] 

Dilatores Naris. — These are two weak slips, one in front 
and one behind, on the outer side of the edge of the 
nostril. [403] 
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Depressor Alae Nasi. — Origin; upper part of incisor fossa. 
Course; splits into two parts. Insertion; ala and septum of 
nose. [403] 

Levator Labii Inferioris Alseque Nasi. — Origin; root of 
nasal process of superior maxilla. Insertion ; Orbicularis oris ; 
ala of nose. [403] 

Orbicularis Oris. — This sphincter surrounds the lips. Its 
mesial fibres are attached above to the septum of the nose and 
the incisor fossa, and below to the lower jaw on each side of 
the symphysis; they radiate outward to the rest of the muscle. 
Laterally its upper fibres join the Buccinator and Depressor 
anguli oris, and its lower fibres the Buccinator and Levator 
anguli oris. [403] 

Levator Labii Superioris. — Origin; superior maxilla above 
the infra-orbital foramen. Insertion; skin of upper lip; Or- 
bicularis oris. [403] 

Levator Anguli Oris. — Origin; canine fossa. Insertion; 
Orbicularis oris; skin at angle of mouth. [403] 

Zygomaticus Minor. — Origin; malar bone. Insertion ; Ov- 
bicularis oris. [404] 

Zygomaticus Major. — Origin; malar portion of zygoma. 
Insertion; Orbicularis oris ; skin at angle of mouth. [404] 

Risorius. — Origin; masseteric fascia. Insertion; Orbicu- 
laris oris ; skin at angle of mouth. [404] 

Depressor Anguli Oris. — Origin; Platysma; external ob- 
lique line of lower jaw. Insertion; Orbicularis oris; skin at 
angle of mouth. [404] 

Depressor Labii Inferioris. — Origin; lower jaw. Insertion; 
Orbicularis oris; skin of lower lip. [404] 

Levator Menti. — Origin; incisor fossa. Insertion; skin of 
chin. [404] 

Buccinator. — Origin; alveolar arches of both jaws; pterygo- 
mandibular ligament. Insertion ; Orbicularis oris, the middle 
fibres decussating at the angle of the mouth but the upper 
and lower fibres passing directly to it. [404] 
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Muscles of Mastication. 

Masseter. — Origin; inner surface and anterior two-thirds 
of lower border of zygoma. Insertion; outer surface of ramus 
of lower jaw and coronoid process. [407] 

Temporal. — Origin; whole temporal fossa; temporal fascia. 
Insertion ; anterior border of ramus and deep surface of coro- 
noid process of lower jaw. [408] 

External Pterygoid. — Origin; (upper head) under surface 
of great wing of sphenoid ; (lower head) outer surface of ex- 
ternal pterygoid plate. Insertion; a depression in front of 
neck of lower jaw; inter- articular fibro-cartilage and capsule 
of temporo-maxillary joint. [408] 

Internal Pterygoid. — Origin; deep surface of external 
pterygoid plate; tuberosity of upper jaw. Insertion; trian- 
gular impression on inner surface of lower jaw, between the 
angle and mylo-hyoid groove. [410] 

Muscles of Neck. 

Sterno-cleido-mastoid. — Origin; (sternal head) anterior sur- 
face of manubrium sterni; (clavicular head) upper surface of 
inner third of clavicle. Insertion; mastoid process; superior 
curved line of occipital. [410] 

Muscles of Hyoid Bone. 

Omo-hyoid. — Origin (posterior belly); superior border of 
scapula; suprascapular ligament. Course; forward and up- 
ward to an intermediate tendon, and then upward. Insertion 
(anterior belly) ; body of hyoid bone. [411] 

Sterno-hyoid. — Origin; back of presternum and first costal 
cartilage; clavicle. Insertion; body of hyoid internal to pre- 
ceding. [411] 

Sterno-thyroid. — Origin; back of presternum and first cos- 
tal cartilage, /nserfo'on; oblique line of thyroid cartilage. It 
has a tendinous intersection. [412] 
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Thyro-hyoid. — Origin; oblique line of thyroid cartilage. 
Insertion; body of hyoid. [412] 

Digastric. — Origin (posterior belly) ; digastric groove under 
mastoid process. Course; at first downward and forward to 
an intermediate tendon (which is held to the body of the hyoid 
by a band of cer\'ical fascia), then upward and forward. In- 
sertion (anterior belly) ; oval impression on lower border of 
mandible close to symphysis. [413] 

Stylo-hyoid. — Origin; styloid process of temporal. Inser- 
tion ; body of hyoid, by two slips which enclose the Digastric 
tendon. [413] 

Mylo-hyoid. — Origin; lower three-fourths of mylo-hyoid 
ridge of lower jaw. Insertion; upper body of body of hyoid; 
the median raphe extending from the hyoid almost to the 
chin. [413] 

Genio-hyoid. — Origin; lower genial tubercle on back of 
symphysis of lower jaw. Insertion; body of hyoid. [414] 

Muscles of Tongue. 

Genio-hyo-glossus. — Origin; upper genial tubercle behind 
symphysis of lower jaw. Insertion; body of hj^oid bone; 
tongue from base to tip. [414] 

Hyo-glossus. — Origin; body and great cornu of hyoid. In- 
sertion; side of tongue. [414] 

Stylo-glossus. — Origin; lower end of styloid process ; stylo- 
mandibular Hgament. Insertion; side and under surface of 
tongue. [414] 

Palato-glossvts. — Origin; under surface of soft palate. In- 
sertion; side of tongue. [415] 

Intrinsic Muscles. — Superior lingualis : This extends on the 
dorsum from base to tip. Inferior lingualis: This is a cylin- 
drical band on the under surface, between the Hyo-glossus and 
Genio-hyo-glossus; some fibres are attached to the hyoid bone. 
Transverse fibres : These run from the median raphe to the dor- 
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sum and sides, between the two preceding. Vertical fibres : 
These run from the dorsum to the sides. [415] 

Muscles of Pharynx. 

Superior Constrictor. — Origin; lower half of posterior bor- 
der of internal pterygoid plate; pterygo-mandibular ligament; 
mylo-hyoid ridge of lower jaw; mucosa of floor of mouth. In- 
sertion; pharyngeal spine of occipital; a median raphe in the 
posterior pharyngeal wall. [416] 

Middle Constrictor. — Origin; stylo-hyoid ligament; both 
cornua of hyoid bone, /nsertion; median raphe. [417] 

Inferior Constrictor. — Origin; oblique line of thyroid car- 
tilage; side of cricoid cartilage. Insertion; the median raphe, 
the lower fibres blending with the oesophagus. [417] 

Stylo-pharyngeus. — Origin; root of styloid process inter- 
nally. Course; between the Superior and Middle constrictors. 
Insertion; superior and posterior borders of thyroid cartilage; 
pharyngeal wall, becoming continuous with the Palato- 
pharyngeus. [417] 

Palato-pharyngeus. — Origin; (postero-superior layer) op- 
posite Palato-pharyngeus, the fibres being continuous; (an- 
tero-inferior layer) posterior border of hard palate. Inser- 
tion; posterior border of thyroid cartilage; pharyngeal apo- 
neurosis as far as lower border of Inferior constrictor. [417] 

Muscles of Soft Palate. 

Azygos Uvulae. — This consists of two narrow slips arising 
from the posterior nasal spine and aponeurosis of the soft 
palate ; they run backward between the layers of the Palato- 
pharyngeus, unite, and end in the uvula. [418] 

Levator Palati. — Origin; under surface of apex of petrous 
bone; lower part of cartilaginous Eustachian tube. Course; 
between the layers of the Palato-pharyngeus. Insertion; apo- 
neurosis of soft palate. [418] 

Tensor Palati. — Origin; scaphoid fossa and alar spine of 
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sphenoid; outer side of cartilaginous Eustachian tube. In- 
sertion (by a tendon hooldng round the hamular process) ;- 
posterior border of hard palate and aponeurosis of soft palate 
beneath the preceding. [419] 

Lateral and Prevertebral Muscles of Neck. 

Scalenus Anticus. — Origin; anterior tubercles of transverse 
processes of third, fourth, fifth, and sixth cervical vertebrae. 
Insertion; scalene tubercle and ridge on first rib. [419] 

Scalenus Medius. — Origin; posterior tubercles of trans- 
verse processes of second to sixth cervical vertebra^. Inser- 
tion; first rib. [420] 

Scalenus Posticus. — Origin; posterior tubercles of fourth, 
fifth, and sixth cervical transverse processes. Insertion; outer 
side of second rib. [420] 

Rectus Capitis Anticus Major. — Origin; anterior tuber- 
cles of transverse processes of third, fourth, fifth, and sixth 
cervical vertebra. Insertion; basilar process of occipital, 
antero-external to pharyngeal spine. [420] 

Rectus Capitis Anticus Minor. — Origin; anterior arch of 
atlas. Insertion; basilar process. [421] 

Longus Colli. — Vertical portion: Origin; bodies of first 
three thoracic and last three cervical vertebrae: Insertion; 
bodies of second, third, and fourth cervical vertebra;. Lower 
oblique portion: Origin; bodies of first three thoracic verte- 
brae: Insertion; anterior tubercles of fifth and sixth cervical 
vertebra;. Upper oblique portion: Origin; anterior tubercles 
of transverse processes of third, fourth, and fifth cervical ver- 
tebra;: Insertion; anterior tubercle of atlas. [421] 

Rectus Capitis Lateralis. — Origin; transverse process of 
atlas, /nseriion; under surface of ex-occipital bone. [422] 

Triangles of Neck. — The Sterno-mastoid divides each side 
of the neck into two triangles, anterior and posterior. The pos- 
terior belly of the Omo-hyoid subdivides the posterior tri- 
angle into two triangles, the occipital above and the clavicular 
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(subclavian) below. The Digastric and the anterior belly of 
the Omo-hyoid subdivide the anterior triangle into three tri- 
angles, the digastric above, the carotid mesially, and the mus- 
cular below. 

Cervical Nerves. 

Cervical Plexus. — This is formed by the anterior primary 
divisions of the first four cervical nerves; they emerge from 
the spinal canal behind the vertebral artery and form loops on 
the Rectus capitis lateralis and Scalenus medius under the 
Sterno-mastoid. The branches, which arise from the loops, are 
superficial (ascending and descending) and deep (external and 
internal). [617] 

Superficial Branches (cutaneous). — These pass under the 
Sterno-mastoid to the posterior triangle. Asceiiding series: 
The small occipital (C. 2 and 3) ascends along the posterior bor- 
der of the Sterno-mastoid, pierces the deep fascia and divides 
into the following branches: auricular, to the pinna; mastoid 
and occipital, to the scalp; and cervical, to the upper neck. 
It communicates with the great occipital, great auricular, and 
posterior auricular. The great auricular (C. 2 and 3) ascends 
on the Sterno-mastoid and divides below the ear into the fol- 
lowing branches : mastoid, to the scalp ; auricular, to the lower 
part of the pinna; and facial, to the lower part of the cheek. 
It communicates with the small occipital, posterior auricular, 
and (in the parotid gland) facial. The superficial cervical 
(C. 2 and 3) runs across the Sterno-mastoid to its anterior bor- 
der and divides into upper and lower branches for the neck in 
front. It communicates with the infra-mandibular branch of 
the facial. Descending series (C. 3 and 4) : A trunk descends 
in the posterior triangle and divides into the following branches, 
which pierce the deep fascia above the clavicle. The sternal 
run over the clavicle internally, to supply the neck and chest 
down to the end of the manubrium. The clavicular run over 
the clavicle mesially, to supply the chest down to the nipple. 
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The acromial run through or over the Trapezius insertion, and 
over the clavicle externally, to supply the shoulder down to 
the lower third of the Deltoid. [617-619] 

Deep Branches (muscular and communicating). — External 
series. These run toward the posterior triangle as follows: To 
(C. 2) the deep surface of the Sterno-mastoid, communicating 
under it with the spinal accessory. To (C. 3 and 4) the Trape- 
zius, communicating under it, and in the posterior triangle, 
with the spinal accessory. To (C. 3 and 4) the Scaleni, medius 
and posticus, and outer surface of the Levator anguli scapula;. 
Internal series. These run toward the anterior triangle as fol- 
lows : To (C. 1 to 4) the sympathetic superior cervical ganglion. 
To (loop between C. 1 and 2) all the Recti, the vagus (incon- 
stant), and the hypoglossal; the latter branch sends a menin- 
geal branch upward on the hypoglossal and then, probably, 
entirely constitutes its descendens hypoglossi branch and its 
branches to the Thyro-hyoid, Genio-hyoid, and (possibly) in- 
trinsic muscles of the tongue. To (C. 2, 3, and 4) the Inter- 
transversales, Longus colli, and Rectus capitis anticus major. 
To (C. 4) the upper part of the Scalenus medius. The descend- 
ing cervical (C. 2 and 3) are two long branches which join in 
front of the internal jugular and form a loop (ansa hypoglossi) 
with the descendens hypoglossi in front of the carotid 
sheath; branches of the loop supply the Omo-hyoid, Ster- 
no-thyroid, and Sterno-hyoid; the latter branch may con- 
tinue behind the sternum to join the cardiac plexus, or the 
phrenic. [619] 

Phrenic. — This is derived mainly from the fourth cervical 
and partly from the third (either directly or through the nerve 
to the Sterno-hyoid) and the fifth (either directly or through 
the nerve to the Subclavius) ; it often communicates with the 
cervical sympathetic system. Its roots unite, descend upon 
the Scalenus anticus, and pass between the subclavian vessels 
on their way to the diaphragm. [621] 

Brachial Plexus. — This is formed by the anterior primary 
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divisions of the fifth, sixth, seventh, and eighth cervical nerves 
and most of the first thoracic ; it often gets a branch from the 
fourth cervical and sometimes one from the second thoracic; 
the latter always enters the intercosto-humeral. The fifth and 
sixth cervical communicate with the middle cervical ganglion 
of the sympathetic, and the seventh and eighth cervical with 
the inferior ganglion. The plexus appears in the posterior 
triangle between the Scaleni, anticus and medius. It quickly 
unites in primary cords, the first cord being formed by the 
fifth and sixth cervical, the second by the seventh cervical, 
and the third by the eighth cervical and first thoracic. At the 
same time each cervical nerve begins to divide into two trunks, 
dorsal and ventral. The whole plexus is described with the 
upper extremity. [622] 

Supraclavicular Branches. — Anterior series: To (C. 5, 6, 7, 
and 8; arising from them at the spinal foramina) the Scalenus 
anticus and Longus colli. To (C. 5) the phrenic, but it may be 
absent or of different origin. To (arising from the front of the 
first cord) the Subclavius, crossing the subclavian artery. Pos- 
terior series : To (C. 5, 6, 7, and 8, arising at the foramina) the 
Scaleni, medius and posticus. The posterior scapular (arising 
from the back of C. 5 at the foramen) pierces the Scalenus 
medius and descends to the posterior border of the scapula. 
The long thoracic (arising from the back of C. 5, 6, and 7 at the 
foramina) pierces the Scalenus medius and descends behind 
the plexus to the side of the chest. The suprascapular (arising 
from the back of the first cord) descends above the plexus and 
runs through the suprascapular foramen. [624] 

Cranial Nerves. 

Olfactory. — About twenty nerves descend through the crib- 
riform plate of the ethmoid to supply the upper part of the 
nasal septum and the outer wall of the nasal fossa. [675] 

Ophthalmic. — Terminal branches of the lachrymal supply 
the conjunctiva and skin at the outer canthus of the eye; they 
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communicate, on the face, with temporal branches of the 
facial. The supra-orbital emerges at the supra-orbital foramen 
and ascends to the forehead; it supplies the frontal sinus, 
upper eyelid, and the forehead and scalp as far back as the ver- 
tex; it communicates with temporal branches of the facial. 
The supra-trochlear emerges under the inner side of the supra^ 
orbital arch and supplies the skin of the mesial part of the 
forehead, the root of the nose, and the inner canthus of the 
eye. The Tiasal enters the nasal cavity through the nasal fis- 
sure and divides; the internal branch supplies the mucous 
membrane on the upper and fore part of the septum; the ex- 
ternal branch supplies the outer wall and then runs between 
the nasal bone and lateral cartilage to supply the skin on the 
lower part and tip of the nose, communicating with the infra- 
orbital. The infra-trochlear branch of the nasal emerges at the 
inner angle of the orbit and supplies the eyelids and skin on 
the root of the nose, communicating with the infra-orbital 
branches of the facial. [679] 

Superior Maxillary. — Emerging from the foramen rotun- 
dum, this runs across the spheno-maxillary fossa and through 
the spheno-maxillary fissure, entering the orbit as the infra- 
orbital nerve; it then continues through the infra-orbital canal 
and foramen to the face. [681] 

Branches in the Spheno-maxillary Fossa. — The spheno-pala- 
tine are the two short roots of Meckel's ganglion. The posterior 
dental descends in the pterygo-maxillary fissure and runs for- 
ward along the outer side of the upper alveolar arch to the 
gums and molars, piercing the bone. The orbital runs through 
the spheno-maxillary fissure and along the outer wall of the 
orbit, communicating with the lachrymal. Then passing 
through the orbital canal of the malar it divides into two 
branches : the malar branch supplies the skin over the malar ; 
the temporal branch supplies the front of the temple; both 
communicate with the facial. [681] 

Branches in the Infra-orbital Canal. — The middle and anterior 
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denial both descend in bony canals, in the wall of the antrum, 
to the alveolar arch and supply the incisors, canine, and pre- 
molars ; they communicate with the posterior dental. Branches 
on the Face. — The nerve divides into three sets of radiating 
branches, viz.: palpebral, to the lower eyelid; nasal, to the 
side of the nose; and labial, to the cheek and upper lip. All 
these communicate with the facial, thus forming the infra- 
orbital plexus. [682] 

Meckel's (Spheno-palatine) Ganglion. — This lies in the 
upper part of the spheno-maxillary fossa below the superior 
maxillary nerve and is small and reddish-gray. Roots: The 
sensory are the spheno-palatine branches of the superior max- 
illary. The motor and sympathetic are the Vidian nerve, which 
is formed by the (motor) great superficial petrosal, from the 
facial geniculate ganglion, and the (s3rn"ipathetic) great deep 
petrosal from the carotid plexus. [682] 

Branches. — The ptery go-palatine inns backward in the ptery- 
go-palatine canal to the mucosa on the roof of the pharynx. 
The large posterior palatine descends in the large posterior 
palatine canal to the mucosa of the soft and hard palate; a 
branch (inferior nasal) arising in the canal goes to the mucosa 
on the lower part of the outer nasal wall. The small posterior 
palatine descends in the small posterior palatine canal and 
through the tuberosity of the palate bone to the mucosa of the 
soft palate, uvula, and tonsil. The accessory posterior palatine 
twigs descend in accessory posterior palatine canals to the 
mucosa of the tonsil, soft palate, and uvula. The superior 
nasal runs through the spheno-palatine foramen to the upper 
and posterior part of the outer nasal wall. The orbital twigs 
ascend to the orbital periosteum. The naso-palatine runs 
through the spheno-palatine foramen and across the roof of 
the nose, then passes downward and forward on the septum, 
grooving the vomer, and through the foramen of Scarpa (the 
left nerve in front) and then runs backward; it supplies the 
mucosa of the roof and septum of the nose, and that of the 
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hard palate ; it communicates with its fellow and the large pos- 
terior palatine. [683] 

Inferior Maxillary. — Emerging from the foramen ovale, the 
roots unite in a nerve which soon divides into anterior and pos- 
terior trunks. Before dividing it gives off a recurrent branch 
which runs through the foramen spinosum to the dura; and 
also a branch to the Internal pterygoid, \vhich supplies the motor 
root of the otic ganglion. [683] 

The anterior trunk descends under the External pterygoid 
and separates into the following branches: One to the deep 
surface of the External ptergyoid. One running above the 
External pterygoid and through the sigmoid notch of the 
mandible to the Masseter. Two ascending above the External 
pterygoid to the Temporal. One (buccal nerve) running be- 
tween the heads of the External pterygoid to the Buccinator 
and usually sending a branch to the Temporal; this nerve is 
sensory and supplies the cheek and inside of the mouth, pierc- 
ing the Buccinator; it communicates with the facial. [683] 

The posterior trunk descends beneath the External ptery- 
goid and, after gi%'ing off the auriculo-temporal, divides into 
the lingual and inferior dental. [684] 

The auriculo-temporal arises by two roots which embrace the 
middle meningeal artery and then unite. Running backward 
under the External pterygoid and between the internal lateral 
ligament and neck of the jaw bone, it ascends through the 
parotid gland and then over the zygoma and in front of the 
ear, where it divides into terminal branches for the temple and 
scalp. It also gives branches to the temporo-maxillary joint, 
parotid gland, and external auditory meatus. It receives 
branches, at its roots, from the otic ganglion, and communi- 
cates with the facial in the parotid gland and superficially on 
the temple. [684] 

The lingual descends beneath the External pterygoid, then 
runs forward between the Internal pterygoid and the ramus 
of the mandible, and then passes under the floor of the mouth, 
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between the Mylo-hyoid and Hyo-glossus, but under Wharton's 
duct, to the side of the tongue. It communicates with the 
hypoglossal, while the chorda tympani of the facial joins it 
under the External pterygoid. It supplies the mucous mem- 
brane on the outer wall and floor of the mouth and the anterior 
two-thirds of the side and dorsum of the tongue. [684] 

The inferior dental runs between the internal lateral liga- 
ment and ramus of the mandible, and then through the in- 
ferior dental foramen and canal, where it supplies the molars, 
and divides into two branches, mental and incisor. The in- 
cisor branch supplies the canine and incisors. The mental 
branch runs through the mental foramen to the skin on the 
chin and lower lip, communicating with the facial. A mylo- 
hyoid branch arises before the nerve enters the inferior dental 
foramen; it descends in a groove on the ramus of the lower 
jaw to enter the superficial surface of the Mylo-hyoid and also 
supply the anterior belly of the Digastric. [685] 

Submaxillary Ganglion. — This lies on the Hyo-glossus, just 
under the lingual nerve, and is reddish and very small. Roots : 
The afferent root comes from the lingual ; and the efferent from 
the fibres of the chorda tympani in the lingual. The sympa- 
thetic root comes from the plexus on the facial. Branches: 
These supply the submaxillary gland and duct, and also (by 
fibres which rejoin the lingual) the sublingual gland. [685] 

Otic Ganglion. — This lies under the inferior maxillary nerve, 
just below the foramen ovale. Roots : The motor comes from 
the (inferior maxillary) nerve to the Internal pterygoid; and 
the sympathetic from the plexus on the middle meningeal 
artery. The sensory is the small superficial petrosal nerve 
from the tympanic plexus (facial and glosso-pharyngeal) . 
Branches : These go to (motor) the Tensor tympani and Ten- 
sor palati; and to (communicating) the Vidian, chorda tym- 
pani, and roots of the auriculo-temporal. [685] 

Facial. — After traversing the internal auditory meatus, 
where the pars intermedia sends branches to it and also to the 
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auditory, it runs through the Fallopian aqueduct. Here it at 
first bends backward on the inner side of the tympanum and 
then descends in the inner wall of the tympanic antrum. Then 
emerging at the stylo-mastoid foramen it runs forward in the 
parotid gland, over the external carotid artery and temporo- 
maxillary vein, and spreads out in the pes anserinus. [686] 

The geniculate ganglion is an oval swelling on the nerve 
where it bends in the aqueduct; it communicates with the 
auditory. Branches: The large superficial petrosal runs 
through the hiatus Fallopii and joins the great deep petrosal 
over the foramen lacerum medium, forming the Vidian; this 
runs through the Vidian canal to Meckel's ganglion. The ex- 
ternal superficial petrosal (inconstant) goes to the middle 
meningeal plexus of the sympathetic. A small branch joins 
the tympanic branch of the glosso-pharyngeal in the temporal 
bone, forming the small superfi£ial petrosal, which joins the 
otic ganglion. [686] 

Branches of Facial in the Aqueduct (from the lower part). — 
A branch supplies the Stapedius and another joins the auricular 
(vagus). The chorda tympani runs through the iter chordae 
posterius, across the drum and handle of the malleus, in the 
tympanum, and then through the iter chordiE arterius, and 
joins the lingual below the External pterygoid; it supplies a 
root to the submaxillary ganglion, communicates with the otic 
ganglion, and supplies (taste?) the anterior two-thirds of the 
side and dorsum of the tongue. [687] 

Branches in the Neck. — A branch supplies the Stylo-hyoid, 
and another the posterior belly of the Digastric; the latter 
may communicate with the glosso-pharyngeal. The posterior 
auricular ascends over the mastoid process and divides into an 
auricular branch to the Retrahens aurem and intrinsic muscles 
of the pinna, and an occipital branch to the posterior belly of 
the Occipito-f rontalis ; it communicates with the great auric- 
ular, small occipital, and auricular (vagus). [687] 

Branches in the Parotid Gland. — The nerve communicates 
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with the great auricular and auriculo-temporal and spreads out 
{pes anserinus) in two divisions. The temporo- facial division 
spHts into three sets of branches, viz. : temporal, crossing the 
zygoma; malar, crossing the malar bone; and infra-orbital, 
crossing the Masseter and joining the infra-orbital plexus. The 
cervico- facial division splits into three sets of branches, viz.: 
buccal, to the angle of the mouth; supra-mandibular, a single 
branch running along the lower jaw; and infra-mandibular, a 
single branch running below the lower jaw to the Platysma 
and communicating with the superficial cervical. These 
branches supply the muscles of the face. [687] 

The infra-orbital plexus is formed, below the lower eyelid, 
by the union of the infra-orbital branches of both the facial 
and superior maxillary. [688] 

Glosso-pharyngeal. — Emerging from the jugular foramen 
and developing two ganglia, this descends between the internal 
jugular and internal carotid, and then between the carotids, to 
the pharynx. Then crossing the Stylo-pharyngeus and stylo- 
hyoid ligament, it runs under the Hyo-glossus to the tongue 
and divides into lingual branches, which supply the mucosa on 
the dorsal third and lateral half of the tongue, extending to 
the glosso-epiglottidean folds and front of the epiglottis. While 
crossing the Stylo- pharyngus it gives off a branch which sup- 
plies that muscle and sends fibres through it to the pharyngeal 
mucosa. The pharyngeal branches arise in the neck and supply 
the pharyngeal mucosa directly after piercing the Superior 
constrictor, and indirectly through the pharyngeal plexus. 
A tonsillitic branch forms a plexus (circulus tonsillaris) which 
supplies the mucous membrane on the tonsil and adjacent 
parts of the soft palate and fauces. [689] 

The jugular ganglion, the smaller, lies in the jugular fora- 
men above the petrous ganglion and involves only part of the 
nerve. It has no branches and may be absent or fused with 
the petrous ganglion. [689] 

The petrous ganglion lies in the lower part of the jugular fora- 

[74] 



ANTERIOR ASPECT OF HEAD AND NECK. 

men; it communicates with the superior cervical ganglion of 
the sympathetic, and the auricular branch and, sometimes, 
ganglion of the root of the vagus. Its tympanic branch (Ja- 
cobson's nerve) runs, in a canal between the carotid canal and 
jugular foramen, to the tympanum and forms a plexus (tym- 
panic) there with the small deep petrosal ; the plexus supplies 
the tympanic mucosa; the fibres then reunite and join a branch 
of the geniculate ganglion, forming the small superficial pe- 
trosal which runs to the otic ganglion. [689] 

Vagus. — Emerging from the jugular foramen, and develop- 
ing two ganglia, this descends in the carotid sheath, lying be- 
tween and behind the vessels, to the thorax. Branches in the 
Neck : The superior and inferior cardiac descend to the thorax. 
The right inferior laryngeal arises over the subclavian artery, 
winds around this, then ascends behind the common carotid 
and inferior thyroid arteries, enters the larynx under the In- 
ferior constrictor and supplies all the laryngeal muscles except 
the Crico-thyroid. Its other branches are cardiac; commu- 
nicating, to the inferior cervical ganglion of the sympathetic; 
and muscular, to the trachea, oesophagus, and Inferior con- 
strictor. On the left side the nerve arises in the thorax, as- 
cends between the trachea and oesophagus to the neck, and 
then follows the same course. [690] 

The ganglion of the root lies in the jugular foramen and is 
small and spherical. It communicates with the spinal acces- 
sory, superior cervical ganghon of the sympathetic and, some- 
times, petrous ganglion of the glosso-pharyngeal. Branches: 
The meningeal supplies the dura of the posterior fossa. The 
auricular (Arnold's nerve) ascends in a fissure, between the 
jugular and stylo-mastoid foramina, to supply the external 
auditory meatus and back of the pinna. It communicates 
with the tympanic branch of the glosso-pharyngeal near its 
origin, with the facial in the aqueduct, and with the posterior 
auricular (facial). [692] 

The ganglion of the trunk lies just below the preceding and 
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is large and fusiform. It communicates with the superior cer- 
vical ganglion, hypoglossal, loop between the first and second 
cervical, and spinal accessory (accessory part). Branches: 
The pharyngeal descends between carotids to the side of the 
pharynx, and there joins pharyngeal branches of the glosso- 
pharyngeal and superior cervical ganglion of the sjrmpathetic 
in a plexus (pharyngeal plexus) ; this supplies the muscles of the 
pharynx and soft palate, except the Stylo-pharyngeus and 
Tensor palati, and sends a (lingual) branch to the hypo- 
glossal. The superior laryngeal descends behind the carotids 
and divides into two branches, viz.: external laryngeal, de- 
scending upon the Inferior constrictor and supplying it and 
the Crico- thyroid; and internal laryngeal, running between 
the Middle and Inferior constrictor, and through the thyro- 
hyoid membrane to supply the laryngeal mucosa and commu- 
nicate with the inferior laryngeal. [692] 

Spinal Accessory. — This consists of two essentially separate 
parts, spinal and accessory, of different origin and different 
distribution; they unite at the foramen magnum and tra- 
verse the jugular foramen in the same dural compartment as 
the vagus. In the foramen the accessory portion sends a small 
branch to the root ganglion of the vagus, and then partially 
joins the trunk ganglion of the vagus, and partially the vagus 
itself beyond the ganglion. The spinal portion emerges from 
the jugular foramen and descends between the internal carot- 
id and internal jugular; then passing over the vein and under 
the Sterno-mastoid, it pierces and supplies the latter and runs 
across the posterior triangle to enter the under surface of the 
Trapezius. It communicates with the Sterno-mastoid branch 
of the second cervical in or under that muscle; with the third 
and fourth cervical in the posterior triangle; and with the 
branches of the third and fourth cervical to the Trapezius 
under that muscle. [695] 

Hypoglossal. — Emerging from the anterior coridyloid fora- 
men, this descends on the outer side of the internal carotid, 
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then runs over both carotids, under the Digastric and Stylo- 
hyoid, and around the occipital artery to the hyoid bone, and 
then between the Mylo-hyoid and Hyo-glossus to end in the 
tongue. It communicates near the skull with the superior 
cervical ganglion, trunk ganglion of the vagus and loop be- 
tween the first and second 'cervical; over the external carotid 
with the pharyngeal plexus (lingual branch of the vagus) ; 
and at the anterior border of the Hyo-glossus with the lingual 
(inferior maxillary). [696] 

Branches : The recurrent (probably C. 1 and 2) arises near its 
origin and supplies the dura of the posterior fossa. The de- 
scendens hypoglossi (probably C. 1 and 2) descends in front of 
the carotid sheath to the middle of the neck and joins the 
descending cervical in a loop (ansa hypoglossi), which gives 
branches to the Sterno-hyoid, Sterno- thyroid, and Omo-hyoid. 
The nerve to the Thyro-hyoid (probably C. 1 and 2) descends 
behind the great cornu of the hyoid. The Ungual branches 
(terminal) are distributed to the Hyo-glossus, Genio-hyo-glos- 
sus, intrinsic muscles of the tongue, and (probably C. 1 and 2) 
Genio-hyoid. [696] 

Sympathetic. — The cervical part of the gangliated cord lies 
on the prevertebral muscles, behind the carotids, and develops 
three ganglia; there are no white rami communicantes between 
it and the cervical spinal nerves. Its branches are central, to 
other nerves; and peripheral, which form plexuses accom- 
panying and supplying the vessels and viscera. [706] 

The superior cervical ga7iglion is at least three-quarters of an 
inch long and lies near the base of the skull, between the inter- 
nal carotid and internal jugular. It communicates with the 
anterior primary divisions of the first four cervical nerves, 
petrous ganglion of the glosso-pharyngeal, both ganglia of the 
vagus, and hypo-glossal. Branches : The pharyngeal descends 
behind the carotid sheath to the pharyngeal plexus. The sm- 
perior cervical cardiac descends behind the large vessels to the 
thorax. The external carotid forms the external carotid plexus 
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on that artery. The internal carotid is an upward prolongation 
of the ganghon on the internal carotid; it divides into inner 
and outer parts which form two plexuses around the artery, 
respectively the cavernous plexus above and the carotid be- 
low. The carotid plexus communicates with the abducent and 
the Gasserian ganglion and gives off two large branches; one 
(great deep petrosal) joins the great superficial petrosal, of the 
facial, to form the Vidian; the other (small deep petrosal) enters 
the tympanic plexus of the glosso-pharyngeal. The cavernous 
plexus communicates with the oculo-motor, trochlear, and 
ophthalmic; it supplies the pituitary body and provides the 
sympathetic root of the ciliary ganglion. [706] 

The middle cervical ganglion lies over the inferior thyroid 
artery and is small and often absent, its branches arising from 
the cord. It communicates with the anterior primary divis- 
ions of the fifth and sixth cervical; and with the inferior 
cervical ganglion by a loop (subclavian) which passes over 
the subclavian artery. Branches : The middle cervical cardiac 
descends behind the great vessels to the thorax. Branches 
accompany the inferior thyroid artery inward to supply the 
thyroid body. [708] 

The inferior cervical ganglion lies behind the subclavian ar- 
tery, between the last cervical transverse process and the neck 
of the first rib. It communicates with the anterior primary 
divisions of the seventh and eighth cervical nerves, middle 
cervical ganglion (bj^ the subclavian loop) ; and often with the 
inferior laryngeal. Branches : The inferior cervical cardiac 
descends to the thorax. It also forms two plexuses, vertebral 
and subclavian, on those arteries; the branches forming the 
latter arise from the subclavian loop. [708] 

Arteries. 

Common Carotid. — This runs in the carotid sheath, internal 
to the internal jugular, from the sterno-clavicular joint to the 
lower border of the third cervical vertebra, at the level of the 
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upper border of the thyroid cartilage, and divides into the in- 
ternal and external carotid. [801] 

External Carotid. — Ascending under the posterior belly of 
the Digastric and the Stylo-hyoid, it finally becomes super- 
ficial to the internal carotid and divides, behind the neck of 
the mandible, into the temporal and internal maxillary. It 
has eight branches, as follows: [803] 

The superior thyroid arises anteriorly, just below the tip of 
the great cornu of the hyoid, and crosses the Inferior con- 
strictor to the thyroid body. Its branches are: infra-hyoid, 
running below the great cornu; laryngeal, accompanying the 
internal laryngeal nerve; sterno-mastoid, to the under surf ace 
of the muscle; crico-thyroid, crossing the front of that mem- 
brane; anterior and posterior terminal, to the lateral lobe of 
the thyroid body. [804] 

The lingual arises anteriorly, opposite the tip of the great cornu 
of the hyoid and runs forward under the Hyo-glossus and, as the 
ranine artery, under the tongue to its tip. Its branches are: 
supra-hyoid, running above the great cornu; dorsalis linguae, to 
the dorsum of the tongue ; and sublingual, to that gland. [805] 

The facial arises anteriorly, just above the lingual, and runs 
under the posterior belly of the Digastric and the Stylo-hyoid; 
then crossing the mandible at the anterior border of the Mas- 
seter it crosses the face superficially to the side of the nose and 
divides into the angular and lateral nasal. Its branches in the 
neck are: ascending palatine, ascending on the Superior con- 
strictor and running over its upper edge to the soft palate; 
submental, running forward along the lower border of the man- 
dible; submaxillary, to that gland; and tonsillar, running 
through the Superior constrictor to the tonsil. Its branches in 
the face are: inferior labial, running below the mouth; inferior 
and superior coronary, to the margins of the lips; masseteric, 
crossing the Masseter; buccal, crossing the Buccinator; lateral 
nasal, to the side of the nose; and angular, to the inner angle 
of the orbit. [806] 
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The occipital arises posteriorly under the Digastric, under 
which and the Sterno-mastoid it runs upward and backward, 
then passes backward in a groove on the under surface of the 
mastoid, and then ascends to the scalp. Its branches are: 
muscular; sterno-mastoid, to that muscle; meningeal, tra- 
versing the anterior condyloid and posterior lacerated fora- 
mina; mastoid, traversing the mastoid foramen; princeps 
cervicis, dividing in two branches, superficial and deep, which 
run over and under the Complexus; auricular, to the back of 
the ear; external and internal terminal, to the back of the 
scalp. [807] 

The posterior auricular arises posteriorly, just above the 
Digastric, and ascends behind the ear. Its branches are: 
muscular; parotid, to that gland; stylo-mastoid, ascending in 
the aqueduct of Fallopius to the tympanum; auricular, to the 
pinna and region behind; and mastoid, running along the in- 
sertion of the Sterno-mastoid. [808] 

The ascending pharyngeal arises internally and ascends on 
the pharyngeal wall. Its branches are: pharyngeal, to the 
pharynx; prevertebral, to that region; meningeal, travers- 
ing the anterior condyloid, posterior lacerate, or middle lacer- 
ate foramen; tympanic, accompanying Jacobson's nerve to 
the tympanum; and palatine, running above the Superior 
constrictor to the soft palate. [808] 

The superficial temporal ascends over the zygoma to the 
front of the ear and divides into two terminal branches, an- 
terior and posterior, which diverge to the top of the head. 
Its other branches are parotid, to that gland; articular, to the 
temporo-mandibular joint; auricular, to the ear; transverse 
facial, crossing the Masseter below the zygoma but above the 
duct (Stenson's) of the parotid ; middle temporal, crossing the 
zygoma and piercing the Temporal; and orbital, running 
forward above the zygoma, between the layers of temporal 
fascia, to the orbit. [809] 

The internal 7naxillary begins behind the neck of the lower 
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jaw and runs {first -part) forward in the zygomatic fossa, be- 
tween the jaw bone and spheno-mandibular hgament, to the 
lower border of the External pterygoid; then {second part) 
upward and forward, over or under the lower head of the Ex- 
ternal pterygoid; and then {third part) between the heads of 
the External pterygoid and through the pterygo-maxillary fis- 
sure into the spheno-maxillary fossa, [810] 

Branches of first part of internal maxillary: deep auricular, 
to the external auditory meatus; tympanic, through the Gla- 
serian fissure to the tympanum. Middle meningeal, running 
between the roots of the auriculo-temporal nerve, through the 
foramen spinosum, and upward in a groove on the great wing 
of the sphenoid; it gives off petrosal, Gasserian, tympanic, and 
orbital branches, and divides into anterior and posterior ter- 
minal branches. Small meningeal, running through the fora- 
men ovale. Inferior dental, accompanying the inferior dental 
nerve in the inferior dental canal and giving off the following 
branches: lingual, accompanying the lingual nerve; mylo- 
hyoid, accompanying the mylo-hyoid nerve; molar, to the mo- 
lars; bicuspid, to the bicuspids; incisive (terminal), to the 
canine and incisors; and mental (terminal), running through 
the mental foramen to the chin. [811] 

Branches of second part: masseteric, running through the 
sigmoid notch to the Masseter; anterior and posterior deep 
temporal, ascending under the Temporal; pterygoid, to those 
muscles; and buccal, accompanying the long buccal nerve to 
the cheek. Branches of third part: posterior superior dental, 
descending to the back of the upper jaw; infra-orbital, ac- 
companjdng that nerve to the face; posterior or descending 
palatine, running through the posterior palatine canal and 
forward on the roof of the mouth; Vidian, through the Vidian 
canal to the pharynx; pterygo-palatine, through the pterygo- 
palatine canal to the pharynx; spheno-palatine, running 
through the spheno-palatine foramen to the nose and 
giving off a naso-palatine branch which descends with 
6 [81] 
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the naso-palatine nerve, grooving the vomer, to the incisive 
foramen. [812] 

Internal Carotid. — Ascending under the parotid gland and 
finally getting under the external carotid, it runs through the 
carotid canal to the cranial cavity. Its further course and 
branches are described with the arteries of the cranial cavity 
(page 47). [813] 

Vertebral. — Arising from the upper and back part of the 
subclavian this ascends {first part) between the Scalenus an- 
ticus and Longus colli; then {second part) traverses the fora- 
mina in the upper six cervical transverse processes; and 
then {third part) curves backward in a groove on the upper 
surface of the posterior arch of the atlas and runs under the 
oblique ligament of the atlas into the spinal canal. Then 
{fourth part) piercing the spinal dura it ascends to the cra- 
nium, inclining inward to the front of the medulla and joining 
its fellow at the lower border of the pons to form the basilar. 
Its branches are: muscular; spinal, running through the inter- 
vertebral foramina to the anterior and posterior spinal ar- 
teries; anastomotic, to the princeps cervicis and profunda 
cervicis; meningeal, to the posterior fossa; posterior spinal, 
descending through the foramen magnum, at the side of the 
medulla and cord, in front of the posterior nerve roots; an- 
terior spinal, descending in front of the medulla and uniting 
with its fellow in front of the anterior fissure of the cord ; and 
posterior inferior cerebellar, to the vallecula cerebelli. [818] 

Thyroid Axis. — Arising from the subclavian internal to the 
Scalenus anticus, this ascends and soon divides into three 
branches, as follows: [823] 

The inferior thyroid ascends behind the carotid sheath to the 
thyroid body. Its branches are: muscular; ascending cervi- 
cal, ascending between the Scalenus anticus and Rectus capitis 
anticus major; (Esophageal, to the oesophagus; tracheal, to 
the trachea; inferior laryngeal, accompanying the inferior 
laryngeal nerve; ascending terminal, to the posterior and 
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lower part of the thyroid; and inferior terminal, to the lower 
and inner part of the thyroid. [823] 

The transverse cervical crosses over the Scalenus anticus to 
the anterior border of the Trapezius, giving off muscular 
branches. It then divides into the superficial cervical, which 
ascends upon the Splenius ; and the posterior scapular, which 
descends along the posterior border of the scapula. [823] 

The suprascapular crosses the Scalenus anticus, subcla- 
vian artery, brachial plexus, and suprascapular ligament, ac- 
companying the suprascapular nerve. Its branches are : mus- 
cular; medullary, to the clavicle; acromial, to that region; 
articular, to the shoulder and acromio-clavicular joints; sub- 
scapular, to the subscapular fossa; supraspinous, to the supra- 
spinous fossa; suprasternal, to the sterno-clavicular joint; and 
terminal, through the great scapular notch under the spino- 
glenoid ligament to the infraspinous fossa. [825] 

Superior Intercostal. — The profunda cervicis arises at the 
upper border of the neck of the first rib and ascends between 
the Complexus and Semispinalis colli. [826] 

Veins. 

The vence comites usually have the same course and branches 
as their arteries. But the vertebral veins correspond only to the 
extracranial part of the artery, receive the anterior and pos- 
terior deep cervical, and end in the innominate ; while the in- 
ferior thyroid veins drain the thyroid body and descend in front 
of the trachea to the innominate. [875] 

The internal jugular is a continuation of the lateral sinus. 
Beginning in the jugular foramen it descends in the carotid 
sheath external to the artery, and joins the subclavian behind 
the first costal cartilage, forming the innominate. Its tribv^ 
taries are the inferior petrosal sinus and the pharyngeal, com- 
mon facial, lingual, ranine, superior and middle thyroid, and 
occipital veins. [875] 

The facial begins as the angular vein at the inner angle of 
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the eye, accompanies its artery across the face and the angle 
of the jaw, and then joins the anterior division of the temporo- 
maxillary, to form the common facial. [876] 

The external jugular begins, behind the angle of the lower 
jaw, by the union of the posterior auricular and posterior di- 
vision of the temporo-maxillary. It descends over the Sterno- 
mastoid and third part of the subclavian artery to join the 
subclavian vein. Its tributaries are : posterior external jugular, 
draining the posterior triangle; transverse cervical; supra- 
scapular; anterior jugular, draining the anterior triangle, de- 
scending from the chin over the Sterno-mastoid, and com- 
municating with the common facial and the opposite anterior 
jugular by anastomotic branches. [877] 

The internal maxillary begins in a plexus (pterygoid) which 
lies in the pterygoid and zygomatic fossge and has branches 
corresponding to those of the artery. It accompanies the first 
part of the artery and joins the superficial temporal in the 
parotid gland, forming the temporo-maxillary. The latter de- 
scends over the external carotid to the lower part of the parot- 
id gland and there divides into two divisions, viz. : posterior, 
joining the posterior auricular to form the external jugular; 
and anterior, joining the facial to form the common facial. 

[880] 

LYMrHATICS. 

Glands. — Those of the head are the following: occipital, ly- 
ing over the insertion of the Trapezius; mastoid, lying over the 
mastoid bone and insertion of the Sterno-mastoid; internal 
maxillary, lying on the Buccinator and pharyngeal wall along 
the internal maxillary artery; parotid, lying both superficially 
and deeply in the gland. [909] 

The facial glands are the following : mandibular, lying along 
the facial artery as it crosses the mandible ; buccal, lying on 
the fascia covering the front part of the Buccinator; lingual, 
lying between the Genio-hyo-glossi and on the outer sur- 
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face of the Hyo-glossus and Genio-hyo-glossus; and lateral 
nasal, an inconstant gland in the angle between the cheek and 
ala of the nose. An infraorbital and a malar gland are de- 
scribed. [910] 

Those of the neck are as follows: superficial cervical, lying 
over and at the posterior border of the Sterno-mastoid, along 
the external jugular; submaxillary, around that gland; supra- 
hyoid, lying on the Mylo-hyoid below the chin; post-pharyngeal, 
lying behind the pharynx, on the two upper vertebra); pre- 
laryngeal, lying in front of the larynx, between the Crico- 
thyroids ; pre-tracheal, lying on the front of the trachea ; and 
deep cervical, lying along the internal jugular and extending 
outward along the subclavian vein in two groups, upper and 
lower, respectively above and below the bifurcation of the 
carotid artery. [911] 

The Mouth and Pharynx. 

Mouth. — The aperture is bounded by the lips. The vesti- 
bule is the space between the lips and cheeks externally, and 
the teeth and gums internally. The cavity lies within the 
dental arches and has a roof and floor; it opens behind into 
the pharynx, through the isthmus of the fauces. [995] 

Teeth. — There are eight in each half of either jaw, arranged 
from before backward as follows: Two incisors, central and 
lateral, with chisel-shaped crowns and single roots. One ca- 
nine, with a conical crown and a long, single root. Two pre- 
molars (bicuspids), first and second, with two cusps in the 
crowns; the roots are either single or partly divided. Three 
molars, first, second, and third, with from three to five cusps 
on the crowns; the lower ones have doubled roots, and the 
upper ones tripled roots. [1014] 

Tongue. — The body consists of a cortical portion, chiefly 
longitudinal fibres, surrounding a central (medullary) portion; 
the latter is divided into lateral halves by a median fibrous 
septum and is mainly formed by vertical and transverse fibres. 
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The dorsum is divided into anterior (oral) and posterior (phar- 
yngeal) parts by a V-shaped groove (sulcus terminalis) whose 
apex, directed backward, lies in a blind depression (foramen 
caecum), and whose sides end at the anterior pillars. The an- 
terior part is almost horizontal, forms about two-thirds of the 
length, and usually has a median depression over the raphe; 
the posterior part is nearly vertical and covered by lymphoid 
follicles. The apex and part of the margin lying in front of 
the anterior pillar are free. The inferior surface is smooth 
and presents a mesial depression from which a fold (frenulum) 
of mucosa passes to the floor of the mouth; at either side are 
two indistinct folds (plicaj fimbriatse). The base is connected 
to the mandible and hyoid bone. Filiform (conical) papillce, 
the smallest, cover the oral part of the dorsum and occur on 
the upper part of the margin and tip; posteriorly they form 
rows running outward and forward from the raphe. Fungi- 
form papilla} occur chiefly on the tip and margins, slightly on 
the dorsum. Circumvallate papilla:, the largest and fewest, 
form a V-shaped row in front of and parallel to the sulcus ter- 
minalis; each presents a central cylindrical part surrounded 
by a trench (fossa) whose outer wall is the vallum. [1000] 

Palate. — The roof of the mouth consists of an anterior bony 
part (hard palate), and a posterior part formed of soft tissues 
(soft palate). [998] 

The soft palate is a movable fold running downward and 
backward and ending in a conical projection (uvula), which 
contains a prolongation of the Azygos uvulae. It consists of 
two layers of mucous membrane enclosing the palatine mus- 
cles, vessels, nerves, connective tissue, and glands. At each 
side of the uvula it has a sharp concave edge which descends 
as a fold (posterior palatine arch) of mucous membrane cover- 
ing the Palato-pharyngeus; another fold (anterior palatine 
arch) descends, from just in front of the base of the uvula, 
over the Palato-glossus. The isthmus of the fauces is the aper- 
ture between the anterior palatine arches. [998] 
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Pharynx. — This expanded upper part of the alimentary 
canal lies behind and communicates with the nose, mouth, 
and larynx. It extends from the base of the skull to the sixth 
cervical vertebra, where, at its narrowest part, it opens into 
the oesophagus; it is widest above (lateral recesses). The soft 
palate divides it into the naso-pharynx above and the phar- 
ynx proper below. The latter is divided into the oral pharynx, 
lying behind the mouth and tongue; and the laryngeal phar- 
ynx, lying behind the larynx. Loose areolar tissue (retro- 
pharyngeal space) separates it from the prevertebral muscles 
and fascia. [1029] 

Naso-pharynx. — The posterior wall inclines upward and for- 
ward (vault of the pharynx) to the anterior wall and presents 
on its upper part, especially in early life, a mass of lymphoid 
tissue (pharyngeal tonsil) . On each lateral wall, one- third to 
one-half an inch behind the posterior end of the inferior tur- 
binated bone, and just above the level of the hard palate, is the 
orifice of the Eustachian tube. This is bounded above and 
behind by a ridge (Eustachian cushion), caused by the pro- 
jection of the cartilage. Just behind this is a vertical slit-Hke 
depression leading into a pouch (lateral recess, or fossa of 
Rosenmliller) which extends outward over the Superior con- 
strictor. [1032] 

Oral Pharynx. — On each lateral wall the triangular interval 
between the palatine arches and tongue is filled by the tonsil, 
except at the upper (supratonsillar fossa) part. The orifice 
(pharyngeal isthmus) between the oral pharynx and naso- 
pharynx is oblique and triangular. The tonsil is an oval mass 
of lymphoid tissue lying just above and in front of the angle 
of the lower jaw. Laryngeal pharynx. A deep depression (sinus 
pyriformis) lies on the anterior wall on each side of the laryn- 
geal orifice, between the aryteno-epiglottic fold and ala of the 
thyroid cartilage. [1034, 1036] 

(Esophagus. — This muscular tube leads from the pharynx 
to the stomach. It descends on the Longus colli and spine, 
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lying at first in the niidline and then diverging shghtly at the 
lower part of the neck. [1038] 

The Salivary Glands. 

Parotid. — This is a three-sided mass, with anterior, posterior 
and superficial surfaces ; it lies in the parotid recess, below and 
in front of the ear, and is encapsulated by the parotid fascia 
(deep cervical fascia). It extends from the zygoma to the 
angle of the jaw, or lower; and from the Sterno-mastoid to the 
ramus of the jaw. A variably developed facial process ex- 
tends from it anteriorly over the Masseter ; a part (socia paro- 
tidis) of this process, just above the duct, may be_ separate. 
The temporo^maxillary vein, facial nerve, and external carotid 
artery pass through it. The diu:t (Stenson's) runs from the 
most anterior part of the process across the Masseter and 
around its anterior border; then passing inward, through the 
Buccinator, it opens into the mouth at a papilla opposite the 
crown of the second upper molar. [1009] 

Submaxillary. — This is a three-sided mass, with external, 
internal, and superficial (inferior) surfaces. It Hes on the 
Mylo-hyoid, Hyo-glossus, Digastric and Stylo-hyoid, just in 
front of the parotid, partly in the submaxillary triangle, and 
partly under cover of the mandible. A layer of deep cervical 
fascia encapsulates it. A narrow deep process extends, from 
its internal surface, under the Mylo-hyoid. The duct (Whar- 
ton's) runs, from the middle of the internal surface, forward 
under the Mylo-hyoid and along the upper and inner aspect of 
the deep process; then running under the floor of the mouth, 
on the inner side of the sublingual gland and across the Hyo- 
glossus and Genio-glossus, it opens into the mouth at a papilla 
lying alongside of the frenulum linguae and close to the papilla 
of the opposite duct. [1011] 

Sublingual. — This is a small almond-shaped mass lying 
under the floor of the mouth, on the Mylo-hyoid, between the 
mandible and Genio-glossus. Its dttcte (Rivinus') leave its 
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upper border and open on a series of papillae found along the 
summit of the plica sublingualis, a ridge produced in the mu- 
cous membrane by the upper border of the gland. [1012] 

The Larynx. 

This lies in the midline, in front of the pharynx and opposite 
the fourth, fifth, and sixth cervical vertebrae. 

Cartilages. — There are three single ones and three pairs as 
follows: 

The thyroid cartilage is single and formed by two diverging, 
quadrilateral plates. The anterior borders are separate above 
(thyroid notch) but fused below in an angle whose upper part, 
in males, projects (pomum Adami). The posterior border of 
each plate is prolonged, above and below, in cylindrical proc- 
esses (cornua) ; the superior cornu, the longer and thinner, 
bends slightly inward and backward ; the inferior cornu curves 
slightly inward and has, on the inner side of its end, a facet for 
the cricoid. The superior border is slightly convex, joins the 
thyroid notch in front, and ends behind in a slight notch. A 
projection (inferior tubercle) divides the inferior border into a 
short and concave posterior part, and a longer and concave 
anterior part. The inner surface is smooth. On the external 
surface a ridge (oblique line) runs from the inferior tubercle 
to a prominence (superior tubercle) just below the superior 
border, in front of the root of' the superior cornu. [957] 

The cricoid cartilage is a single ring formed behind by a 
thick plate (posterior lamina) and completed elsewhere by a 
curved band (anterior arch) which is thinnest in front; the 
aperture is circular below but elliptical above. The inner 
surface is smooth; the inferior border is nearly horizontal but 
may have a projection in front and at each side. The posterior 
lamina presents on its upper border a mesial notch between 
two facets, for the arytenoids, and on its posterior surface a 
median ridge between two depressed areas; at its junction 
with the arch a vertical ridge descends from the arytenoid 
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facet, and presents below a facet for the inferior cornu of the 
thyroid. [959] 

The arytenoid cartilages are two pyramidal structures; one 
lies on each side, on the upper border of the posterior lamina 
of the cricoid. Each has an apex, base, and three surfaces sep- 
arated by three borders (anterior, posterior, and external). 
The apex curves upward, backward, and inward; the base 
presents a facet for the cricoid. The internal surface is narrow, 
vertical, and covered by mucosa ; the posterior surface is con- 
cave. The antero-external surface presents a deep depression 
centrally, and a small tubercle, for the superior thyro-aryte- 
noid ligament, just above the base. At the base the external 
border is prolonged outward and backward (muscular proc- 
ess) , and the anterior border forward (vocal process) . [960] 

The cartilages of Santorini (cornicula laryngis) are two 
conical nodules ; one lies on the apex of each arytenoid, in the 
aryteno-epiglottidean fold. The cuneiform cartilages are two 
minute rods; one lies in each aryteno-epiglottidean fold in 
front of the preceding. The epiglottidean cartilage is a single 
thin and raquet^shaped lamina which supports the epiglottis 
and presents many pits and perforations. Its broad upper 
end is free ; its margins lie mostly in the aryteno-epiglottidean 
folds; its lower end is pointed. [961] 

Joints, Ligaments, and Membranes. — The crico-thyroid 
and crico-arytenoid joints are diarthrodial, with synovial mem- 
branes, capsules, and posterior strengthening bands. The joint 
between the arytenoid and cartilage of Santorini is either diar- 
throdial or amphiarthrodial. A dehcate Y-shaped ligament 
(jugale) usually runs from the tips of the cartilages of Santorini 
to the upper border of the posterior lamina of the cricoi d. [961] 

The thyro-hyoid membrane connects the hyoid bone with 
the thyroid cartilage. The central part (ligamentum thyro- 
hyoideum medium) is thick and runs from the margins of the 
thyroid notch to the upper margin of the body of the hyoid, 
from which it is separated by a bursa. The lateral parts are 
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thin and run from the upper borders of the thyroid to the 
back of each great cornu of the hyoid. Each lateral margin is 
thick (Hgamentum thyro-hyoideum laterale) and runs from 
the tip of the superior cornu of the thyroid to the tip of the 
great cornu of the hyoid, often enclosing a nodule (cartilago 
triticea). [962] 

The crico-thyroid membrane consists of a central and two 
lateral parts, which are continuous. The central part is trian- 
gular, its apex attached to the centre of the lower border of 
the thyroid, and its base to the upper border of the anterior 
arch of the cricoid. Each lateral part, sloping upward and in- 
ward, is continuous above with the inferior thyro-arytenoid 
ligament; it is attached below to the upper border of the cri- 
coid, behind to the lower border of the vocal process of the 
arytenoid, and in front to the inner part of the ala of the thy- 
roid, close to the angle. [962] 

Thyro-arytenoid IAgam,ents. — ^The inferior are the upper 
margins of the lateral parts of the crico-thyroid membrane; 
each runs from the tip and upper border of the arytenoid vocal 
process to the middle of the angle between the thyroid alae, 
close to its fellow. The superior run from the thyroid, just 
above the preceding, to the tubercle on the antero-external 
surface of each arytenoid. [963] 

Ejriglottidean Ligaments. — The glosso-epiglottidean, middle 
and lateral, are three mucous folds running from the centre 
and each margin of the epiglottis to the base of the tongue, 
and to the sides of its base and the pharyngeal wall, respec- 
tively; between them are two fossae (valleculse) . The hyo- 
epiglottidean is a broad band running from the anterior sur- 
face of the epiglottis to the upper border of the hyoid. The 
thyro-epiglottidean runs from the lower end of the epiglottis to 
the angle between the thyroid alse, below the notch. [963] 

Interior of Larynx. — The true and false vocal cords divide 
it into three divisions. Its superior aperture is triangular with 
its apex between the arytenoids; the epiglottis forms its base; 
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each side is a mucous fold (aryteno-epiglottidean) stretching 
from the epiglottis to the arytenoid and presenting posteriorly 
two elevations, the cuneiform tubercle and tubercle of San- 
torini, caused by those cartilages. The wp-per subdivision 
(vestibule) extends from the superior aperture to the false 
cords, narrowing rapidly. The thyro-epiglottidean ligament 
bulges (cushion, or tubercle of the epiglottis) into its anterior 
wall, low down. At each side, posteriorly, the cuneiform car- 
tilage makes a vertical ridge which ends in the false cord ; and 
behind this the anterior margin of the arytenoid and the car- 
tilage of Santorini make another ridge which ends in the true 
cord. [964] 

The middle subdivision extends from the false to the true 
cords. The false vocal cords are two soft mucous folds which 
enclose the superior thyro-arytenoid ligaments and contain 
some muscle fibres ; they run from the angle between the thy- 
roid alae to the back of each lateral wall ; the aperture between 
them is the false glottis. The true vocal cords are two prominent 
and whitish mucous folds enclosing the inferior thjTO-ar}rte- 
noid ligaments ; they run from the angle between the thyroid 
alae to the arytenoid vocal processes. The true glottis (rima 
glottidis) consists of the aperture between the true cords 
(glottis vocalis) together with that between the bases and 
vocal processes of the arj^tenoids (glottis respiratoria) . Each 
side wall, between the true and false cord, is a recess (laryngeal 
sinus) which somewhat undermines the false cord; at its fore- 
part a narrow aperture leads into a diverticulum (laryngeal 
saccule) which ascends under the false cord and onto the thy- 
roid cartilage, usually to the upper border. The lower subdivis- 
ion hes below the true cords ; it widens out, becomes circular, 
and opens into the trachea. [965] 

Intrinsic Laryngeal Muscles. 

Crico-thyroid. — Origin; lower border and outer surface of 
anterior arch of cricoid. Insertion; (anterior, or oblique part) 
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inner surface and lower margin of thyroid; (posterior, or hori- 
zontal part) anterior aspect of inferior cornu of thyroid carti- 
lage. [968] 

Posterior Crico-arytenoid. — Origin; depression on posterior 
lamina of cricoid beside the mesial ridge. Insertion; poste- 
rior surface of muscular process of arytenoid. [969] 

Lateral Crico-arytenoid. — Origin ; upper border of lateral part 
of anterior arch of cricoid, in front of the arytenoid facet; 
lateral part of crico-thyroid membrane. Insertion; anterior 
surface of muscular process of arytenoid. [969] 

Thyro-arytenoideas Externus. — Origin; lower half of inner 
surface of thyroid ala; lateral part of crico-thyroid membrane. 
Insertion; outer border and muscular process of arytenoid; 
Arytenoideus trans versus. Some of the uppermost fibres curve 
upward (Thyro-epiglottideus) to the aryteno-epiglottidean 
fold and margin of the epiglottis. [969] 

Thyro-arytenoideus Internus. — This lies under and is more 
or less united with the preceding; it is prismatic and lies on the 
outer side of the true vocal cord. Origin; angle between thy- 
roid alffi. Insertion; outer aspect of vocal process and de- 
pressed part of antero-external surface of arytenoid; outer 
side of true vocal cord (as the Ary-vocalis) . [970] 

Arytenoideus Obliquus. — Origin; posterior aspect of muscu- 
lar process of arytenoid. Course; across the opposite muscle. 
Insertion; summit of opposite arytenoid; aryteno-epiglottid- 
ean fold (as the Aryteno-epiglottideus) . [970] 

Arytenoideus Transversus. — This unpaired muscle lies under 
the preceding. It consists of transverse fibres connecting the 
arytenoids behind, attached to the posterior aspect of the 
outer border of each and, in part, continuous with the Thyro- 
arytenoideus externus. [970] 

Trachea. — This fibro-muscular tube is kept open by a series 
of cartilaginous rings, which are deficient posteriorly and are 
embedded in its walls. It begins opposite the lower border of 
the sixth cervical vertebra and descends in the median line to 
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the thorax. The cervical part is from two to two and a half 
inches long, lies on the oesophagus and is clasped by the thy- 
roid body. [972] 

Thyroid Body. — This vascular structure consists of two 
lateral lobes connected by an isthmus; it clasps the upper part 
of the trachea anteriorly and extends upward on each side 
of the larynx, being firmly attached. Lateral lobe : Each is 
conical, with its base at the fifth or sixth tracheal ring, and its 
apex upon the thyroid ala. The superficial surface is flattened, 
the deep surface conforms to subjacent structures, and the 
posterior border overlaps the common carotid. Isthmus: 
This is a narrow band connecting the bases, crossing the sec- 
ond, third, and fourth tracheal rings. Middle {pyramidal) lobe : 
This is an inconstant narrow process from the upper border of 
the isthmus, at one side, extending upward on the larynx and 
connected with the hyoid by a fibrous, or muscular, strand 
(Levator glandulae thyroidese) . Structure : It has a thin cap- 
sule from which septa project inward and branch, dividing it 
into numerous alveoli which are lined by epithelial cells and 
mostly filled with colloid matter. [1216] 

Parathyroid Glands. — These are two minute bodies on each 
side, separated by the inferior thyroid artery. One, the more 
constant, lies on the back of the cesophagus at the level of the 
lower border of the cricoid cartilage and close to the posterior 
border of the lateral lobe of the thyroid body. The second lies 
either close to the lower border of the lateral lobe of the thy- 
roid body, or on the trachea below it. They consist of epi- 
thelial cells and closely resemble the anterior lobe of the 
pituitary body. [1218] 

The Nasal Foss^. 

Each extends from the anterior to the posterior nares. Just 
above the anterior nares is an expansion (vestibule) which is 
prolonged (ventricle) toward the tip : the vestibule is divided 
by a ridge, and is limited above and behind by another ridge 
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(limen nasi) . The inner wall (septum) is both bony and carti- 
laginous and often deflected. On it, just above and in front of 
a depression (recessus nasopalatinus) on the floor, over the in- 
cisive foramen, is an orifice whence a blind pouch (organ of 
Jacobson) runs upward and backward. [719] 

Outer Wall. — The sphenoidal sinus opens into a recess 
(spheno-ethmoidal) above the superior turbinated bone. The 
superior meatus is under cover of the superior turbinated 
bone ; the posterior ethmoidal cells open into it in front. The 
middle meatus, lying under and external to the middle tur- 
binated bone, presents an elevation (bulla ethmoidalis) into, 
or above, which the middle ethmoidal cells open; below and 
in front of the bulla is a deep groove (hiatus semilunaris) into 
which the anterior ethmoidal cells and antrum of Highmore 
open. The middle meatus is continuous antero-superiorly with 
the infundibulum, and anteriorly with a depressed area 
(atrium) lying just above the vestibule and limited above and 
in front by a ridge (agger nasi) . The inferior meatus lies below 
the inferior turbinated bone and presents anteriorly the orifice 
of the nasal duct. [720] 

The olfactory nerves lie at first in grooves on the inner and 
outer walls of the olfactory area, the region of the superior 
turbinated bone and the corresponding part of the sep- 
tum; they then pass in the mucosa to the olfactory cells. 

[723] 

The External Ear. 

Pinna, or Auricle. — Outer surface: Near its centre is a de- 
pression (concha) ; a ridge (crus helicis) divides this into upper 
(cymba conchse) and lower (cavum conchse) parts; the latter 
opens into the meatus. Anteriorly the crus helicis is contin- 
uous with the margin (helix) of the pinna, which is folded over, 
curves over the top of the pinna, and is lost just below its 
middle behind. Posteriorly a ridge (antihelix) ascends in 
front of the helix, a furrow (scapha) separating them, and bi- 
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furcates (crura antihelicis) above to enclose a depression 
(fossa triangularis). A process (tragus) overlaps the cavum 
conchffi in front; another (antitragus) overlaps it behind; a 
notch (incisura intertragica) separates these processes ; below 
the notch is the lobule. Inner surface : This presents elevations 
corresponding to the depressions on the outer surface, e.g., 
eminentia conchae, etc. [743] 

Structure. — A lamella of cartilage (cartilago auriculae) sup- 
ports the greater part, except the lobule which consists of adi- 
pose tissue; a narrow isthmus connects the cartilage inferiorly 
with that of the meatus. The cartilage of the helix ends in 
front and below in processes, the spina helicis and cauda 
helicis respectively. Ligaments: The anterior runs from the 
zygoma to the tragus and spina helicis; the posterior runs 
from the mastoid process to the eminentia conchse and upper 
wall of the meatus; the intrinsic ligaments are small bands 
connecting individual parts. [745] 

Intrinsic Muscles. — Outer surface: Helicis major, ascending 
along the helix from the spina helicis. Helicis minor, cover- 
ing the cms helicis. Tragicus, ascending over the tragus. 
AntitragicuB, ascending over the antitragus to the antihelix 
and cauda helicis. Cranial surface: Transversus auriculse, 
running from the eminentia conchse, to the convexity of the 
helix. Obliquus auriculas, crossing the furrow which corre- 
sponds to the crus antihelicis inferior. [746] 

External Auditory Meatus. — This is a canal, about an inch 
long, which extends from the bottom of the concha to the ear 
drum; it is formed externally by fibro-cartilage and internally 
by bone. It is S-shaped^ narrowest (isthmus) near the drum, 
and divided into the pars externa, which inclines inward, for- 
ward, and slightly upward; the pars media, the shortest, which 
inclines inward and backward; and the pars interna, the long- 
est, which inclines inward, forward, and slightly downward. 
Its inner end is almost circular, and is closed by the ear 
drum. [746] 
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The Middle Ear. 

Tympanic Cavity. — This is a small chamber in the tem- 
poral bone, between the external auditory meatus and the 
internal ear. It consists of the tympanum proper (atrium), 
lying next the ear drum; and of the recessus epitympanicus, 
lying above the ear drum. Its roof is a thin bony plate (teg- 
men tympani), v^hich separates it from the cranial cavity and 
is prolonged over the mastoid antrum and canal for the Tensor 
tympani, as their roof. Its floor is a narrower and thin bony 
plate which separates it from the jugular fossa. The orifice for 
Jacobson's nerve lies near the junction of the floor and inner 
wall. [748] 

The posterior wall presents, from above downward, the fol- 
lowing structures: The opening from the epitympanic recess 
into the mastoid antrum. A depression (fossa incudis), for 
the short process of the incus, at the lower and back part of 
the epitympanic recess. A conical process (pyramid), which is 
pierced at its summit by the canal for the Stapedius; this 
canal descends in front of the aqueductus Fallopii and opens 
in front of the stylo-mastoid foramen. The apertura tympanica 
canaliculi chordae, a small orifice just internal to the upper 
part of the posterior edge of the drum. The prominentia 
styloidea, an inconstant rounded eminence just below the 
latter, and produced by the styloid process. [749] 

The anterior wall is narrow and presents two canals, the 
upper for the Tensor tympani, and the lower forming the bony 
part of the Eustachian tube; a bony lamella (processus coch- 
leariformis) separates them. The outer ivall is chiefly formed 
by the membrana tympani, which is attached in a groove (sul- 
cus tympanicus) contained in a bony ring; the ring is defi- 
cient above (notch of Rivinus). In front of this ring, supe- 
riorly, is the Glaserian fissure ; near the inner end of this fissure 
is the canal of Huguier (iter chordse anterius). The membrana 
tympani is elliptical, thickened at its edges, and formed of 
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fibrous tissue covered by skin and mucous membrane. It is 
concave externally, with the apex (umbo) of the concavity 
over the tip of the handle of the malleus. Two prolongations 
(anterior and posterior malleolar folds) of the membrane pass, 
at the extremities of the notch of Rivinus, to the short process 
of the malleus. The triangular part of the membrane above 
these folds is lax (pars flaccida), but the rest is tense (pars 
tensa). [750] 

The inner wall presents the following structures: An emi- 
nence (promontory) over the cochlea is grooved for the tym- 
panic plexus. Above and behind this a funnel-shaped recess 
(fossula fenestra vestibuli) leads into the vestibule through 
an oval opening (fenestra ovalis), which is occupied by the foot 
of the stapes. Above this is a prolongation of the processus 
cochleariformis, and also a ridge (prominentia canalis facialis) 
produced by the Fallopian aqueduct. Below and behind the 
promontory is a funnel-shaped recess (fossula fenestras coch- 
leae) , which leads into the cochlea through an opening (fenestra 
rotunda) closed by the membrana tjrmpani secundaria. Be- 
tween the fenestra ovalis and fossula rotunda is a small cir- 
cular depression (sinus tympani) lying over the ampulla of the 
posterior semicircular canal. [752] 

Mastoid Antrum and Air Cells. — The antrum is a cavity 
in the temporal bone lying behind the tympanum and roofed 
in by the tegmen tympani. The air cells vary in number and 
size; they open into the antrum and are found not only below 
and behind it, in the mastoid process, but also internal to and 
above it. [752] 

Eustachian Tube. — This canal runs downward and inward 
from the tympanum to the upper part of the naso-pharynx. It 
is formed by bone (pars ossea) externally and by fibro-cartilage 
(pars cartilaginea) antero-internally, being narrowest (isth- 
mus) at their junction. The pars ossea is half an inch long and 
lies in the petro-squamous angle of the temporal. The pars 
cartilaginea is about an inch long and inclines a little more 
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downward; its inner wall presents a triangular plate of car- 
tilage which is attached at the apex to the pars ossea, while 
the base projects into the naso-pharynx. The upper edge of 
the plate bends outward over the tube, which is completed 
externally and below by a fibrous layer (lamina membranacea) 
attached to the edges of the plate. The plate is attached to the 
skull in the groove between the petrous bone and great wing 
of the sphenoid. [753] 

Tympanic Ossicles. — These form an articulated column be- 
tween the outer and inner walls of the tympanum. Malleus : 
The head is elliptical, and convex above and in front; it pre- 
sents posteriorly a facet, for the incus, which is divided by a 
ridge into upper and lower parts. Below the prominent lower 
edge (spur) of the facet, posteriorly, is an oblique crest (crista) . 
The neck, just below the head, is flattened antero-posteriorly, 
and constricted. The handle runs downward, backward, and 
inward from the neck and is attached throughout to the mem- 
brana tympani. It is flattened antero-posteriorly above, but 
twisted below so that the surfaces look outward and inward. 
Near its upper end, internally, is a projection for the Tensor 
tympani tendon; the lower end is curved with the concavity 
in front. The short process is attached to the membrana tym- 
pani, and runs outward from the upper end of the handle. 
The long process runs forward from the neck toward the 
Glaserian fissure. [754] 

Incus. — This resembles a bicuspid tooth. The body has a 
saddle-shaped facet, directed forward, for the head of the mal- 
leus. The short process is thick and triangular; it projects 
horizontally backward, its conical tip articulating with the 
fossa incudis. The long process projects straight downward, 
behind and internal to the handle of the malleus. Its lower 
end bends inward and presents a short neck with a small knob 
(processus lenticularis) at the tip internally, for articulation 
with the head of the stapes. [756] 

Stapes. — The head has a concave facet externally for the 
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processus lenticularis. The neck, internal to the head, is con- 
stricted; it receives the Stapedius tendon posteriorly. The 
two crura spring from the neck, diverge, and are attached near 
the ends of the footplate. The footplate is oval, or reniform 
in shape. [756] 

Ligaments of the Ossicles. — Malleus: The anterior is in 
two parts; one runs from the base of the long process, through 
the Glaserian fissure, to the spine of the sphenoid; the other 
runs from above the long process to the anterior end of the 
notch of Rivinus. The superior ascends from the head to the 
roof of the epitympanic recess. The external runs from the 
crista to the posterior half of the notch of Rivinus. Incus : 
The posterior fastens the tip of the short process in the fossa 
incudis. Stapes : The annular runs from the edge of the foot- 
plate to the edge of the fenestra ovalis. [757] 

Intrinsic Muscles of the Tympanum. 

Tensor Tympani. — Origin; roof of cartilaginous part of 
Eustachian tube; adjacent part of great wing of sphenoid; 
walls of its bony canal. Insertion ; inner surface and anterior 
edge of handle of malleus, near its upper end, by a tendon which 
bends at right angles around the posterior extremity of the 
processus cochleariformis. [757] 

Stapedius. — Origin; inner surface of pyramid and canal pro- 
longing it downward. Insertion; posterior surface of neck of 
stapes. [757] 

The Internal Ear. 

Osseous Labyrinth. — This series of intercommunicating 
cavities in the petrous bone consists, from before backward, 
of the cochlea, vestibule, and semicircular canals. [759] 

The vestibule is an ovoid cavity behind the cochlea; its 
outer wall presents the fenestra ovalis. Its inner wall cor- 
responds with the bottom of the internal auditory meatus and 
presents the following structures: A depression (recessus 
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sphjericus) for the saccule lies antero-inferiorly and contains 
many foramina (macula cribrosa media) for the auditory 
nerve. Above and behind this is an oblique ridge (crista ves- 
tibuli) which ends anteriorly in a prominence (pyramid), but 
divides behind to enclose a depression (recessus cochlearis). 
A depression (recessus ellipticus) for the utricle lies above and 
behind the crista, extending onto the roof and containing many 
foramina (macula cribrosa superior). Below and behind this 
is the orifice of a canal, the aqueductus vestibuli. Posteriorly 
it presents the five orifices of the semicircular canals; and 
anteriorly an elliptical opening into the scala vestibuli of the 
cochlea. Its 'floor presents anteriorly a narrow cleft (fissura 
vestibuh) ; this leads into the cochlea between a thin bony 
lamella (lamina spiralis ossea) arising just external to the 
recessus sphsericus, and another lamella (lamina spiralis secun- 
daria) projecting from the outer wall of the cochlea. [759] 

The semicircular canals are three in number; each forms 
two-thirds of a circle and has one end dilated (ampulla) . The 
superior is vertical and transverse to the long axis of the 
petrous bone. Its ampulla opens into the vestibule high up; 
its other end joins that of the posterior canal, forming the crus 
commune which opens into the upper and inner part of the 
vestibule. The posterior is vertical and at right angles to the 
superior. Its ampulla opens into the lower and back part of the 
vestibule ; its upper end joins the crus commune. The external 
is almost horizontal; its ampulla opens into the vestibule just 
above the fenestra ovalis. [760] 

The cochlea is conical, with its base over the bottom (area 
cochlese) of the internal auditory meatus, and its apex (cupola) 
directed forward and outward. It consists of a canal making 
about two and a half coils around a conical central pillar (mo- 
diolus) whose apex does not quite reach the cupola; in the 
modiolus are canals for nerves. A thin bony shelf (lamina 
spiralis ossea) winds around the modiolus and projects about 
half-way into the cochlear tube; it incompletely divides the 
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tube into upper and lower passages, respectively the scala 
vestibuli and scala tympani. The division is completed by a 
membrane (membrana basilaris) which stretches from the 
edge of the lamina to the outer wall of the tube. This shelf 
begins in the vestibule near the foramen rotundum, and ends 
near the apex in a sickle-shaped process (hamulus) which 
helps form an aperture (helicotrema) connecting the scalse. 
The scala vestibuli begins in the vestibule. The scala tym- 
pani begins at the fenestra rotunda, toward which a crest (crista 
semilunaris) stretches from the attached margin of the lamina 
spiralis ; the aqueductus cochleae opens into the scala tympani 
near the crest. [760] 

Internal Auditory Meatus. — This canal runs in the petrous 
bone, from the cranial cavity, toward the internal ear; a 
transverse ridge (crista transversa) divides its bottom (fundus) 
into upper and lower parts, the fossulse superior and inferior 
respectively. Fossula superior: the anterior part (area 
facialis) presents the orifice of the aqueductus Fallopii; the 
posterior part (area vestibularis superior) presents foramina 
for the nerves of the utricle and the ampuUse of the superior 
and external semicircular canals. Fossula inferior: the an- 
terior part (area cochlese) presents the orifice of the canaUs 
centralis, surrounded by foramina (tractus spiralis foramino- 
sus) for the nerves of the cochlea; behind this, and separated 
by a ridge, is a group of foramina (area vestibularis infeiior) 
for the nerves to the saccule; the posterior part presents the 
foramen singulare for the nerves to the ampulla of the posterior 
semicircular canal. [761] 

Membranous Labyrinth. — This structure has somewhat the 
shape of the bony labyrinth and lies in it, filled with endo- 
lymph and surrounded by perilymph. The semicircular and 
cochlear canals lie throughout on the inner aspect of the outer 
walls of their bony tubes. The bony vestibule contains two 
communicating sacs, the utricle and saccule. The utricle is the 
larger, lies postero-superiorly, and receives the semicircular 
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canals. From its inner part a small canal (ductus utriculo- 
saccularis) leads to and joins a similar canal (ductus erido- 
lymphaticus) coming from the saccule and traversing the 
aqueductus vestibuli. The saccule is oval and lies antero- 
inferiorly. A small canal (ductus reunions) from its lower 
part joins the cochlear canal (ductus cochlearis) near the end 
of the latter. The ductus cochlearis is triangular; it is formed 
by the basilar membrane and another membrane (of Reissner) , 
which passes from the upper surface of the lamina spiralis to 
the outer wall of the cochlea, somewhat above the attachment 
of the basilar membrane. It contains the organ of Corti, 
which lies on the basilar membrane. [762] 

POSTERIOR ASPECT OF NECK. 

Fascia. — The superficial fascia is usually thick and fatty. 
The deep fascia is attached to the ligamentum nuchse and su- 
perior curved line of the occipital; it is continuous with the 
cervical fascia and invests the muscles. [318] 

Superficial Mxiscles. 

Trapezius. — Origin; inner third of superior curved line of 
occipital; external occipital protuberance; ligamentum nu- 
chse; spines of seventh cervical and all the thoracic vertebrae 
and corresponding supraspinous ligaments (by tendinous 
fibres from the occipital bone, lower part of the neck, and lower 
thoracic vertebrae; elsewhere by fleshy fibres). Insertion; 
outer third of posterior surface of clavicle; inner side of 
acromion process and whole upper border of spine of scapula; 
tubercle at base of spine of scapula, by a flat tendon with a 
bursa under it. [318] 

Levator Anguli Scapulae. — Origin; posterior tubercles of 
transverse processes of upper three or four cervical vertebrae. 
Insertion; upper fourth of vertebral border of scapula, from 
superior angle to spine. [319] 
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Deep Muscles. 
First Group. 

Splenius. — Origin; ligamentum nuchae below fourth cer- 
vical vertebra; spines of last cervical and upper four to six 
thoracic vertebra. Course ; separates in two parts. Splenius 
capitis (upper part): /nseriiow; mastoid process; cuter part 
of superior curved line of occipital. Splenius colli (lower 
part) : Insertion ; posterior tubercles of the upper three or four 
cervical transverse processes. [392] 

Second Group. 

Cervicalis Ascendens (prolongs the Accessorius) . — Origin; 
six upper ribs, by six slips. Insertion; posterior tubercles of 
transverse processes of fourth to sixth cervical vertebrae, be- 
hind the Scalenus posticus. [393] 

Transversalis Cervicis (prolongs the Longissimus dorsi). — 
Origin; transverse processes of upper six thoracic vertebrje. 
Insertion ; posterior tubercles of second to sixth cervical trans- 
verse processes. [394] 

Trachelo-mastoid (prolongs the Longissimus dorsi). — Ori- 
gin; transverse processes of upper six thoracic vertebrae; ar- 
ticular processes of lower four cervical vertebrae. Insertion; 
mastoid process. [395] 

Complexus. — Origin; transverse processes of upper six 
thoracic and lower four cervical vertebrae ; spine of last cervical 
vertebra. Insertion; occipital, between superior and inferior 
curved lines. The inner part is separate, as the Biventer 
cervicis, with two bellies and an intervening tendon. [395] 

Third Group. 

Semispinalis Colli. — Origin; transverse processes of upper 
six thoracic vertebrae ; articular processes of lower four cervi- 
cal vertebrae. Insertion; spines of second to fifth cervical 
vertebrae. [395] 
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Multifidus Spinse (cervical part). — Origin; articular proc- 
esses of lower four cervical vertebrte. Insertion; cervical 
spines, from the axis downward. [395] 

Fourth Group. 

Obliquus Inferior. — Origin; spine of axis. Insertion; trans- 
verse process of atlas. [397] 

Obliquus Superior. — Origin; transverse process of atlas. 
Insertion; occipital, above the inferior curved line and exter- 
nal to the Complexus. [397] 

Rectus Capitis Posticus Major. — Origin; spine of axis. In- 
sertion; occipital, below the inferior curved line. [397] 

Rectus Capitis Posticus Minor. — Origin; spine of atlas. 
Insertion; occipital, below the inferior curved line and the 
preceding. [397] 

The four preceding muscles enclose the suboccipital triangle. 

Rectus Capitis Lateralis. — Origin; transverse processes of 
atlas, /nseriion; jugular process of occipital. [398] 

Inter-spinales. — Bands connecting the spines. [398] 

Inter-transversales. — Slender double slips between the 
transverse processes. [398] 

Nerves. 

First Cervical (Suboccipital). — The posterior primary divis- 
ion runs backward above the arch of the atlas to the sub- 
occipital triangle; it there divides into muscular branches to 
the Complexus, Recti capitis postici, major and minor, and 
Obliqui, superior and inferior. It communicates with the sec- 
ond cervical. [611] 

Second Cervical. — The posterior primary division runs 
backward between the atlas and axis, below the Inferior 
oblique, and communicates with the third cervical; then 
piercing the Complexus and Trapezius it accompanies the 
occipital artery, as the great occipital nerve, to the scalp, pierc- 
ing the deep fascia about an inch to the side of the occipital 
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protuberance, and supplying the skin of the scalp as far as the 
vertex. It supplies the Complexus, Inferior oblique, Semi- 
spinalis colli, and Multifidus spina; ; and communicates, on the 
scalp, with the great and the posterior auricular, and the small 
and the least occipital. [612] 

The posterior cervical plexus consists of communicating loops 
between the suboccipital and branches of the second, third, 
and (occasionally) fourth nerves. Branches of these loops 
supply the surrounding muscles. [612] 

Third Cervical. — The posterior primary division is smaller 
and communicates early with the second and, sometimes, the 
fourth cervical. It then divides into two branches: the ex- 
ternal muscular branch supplies the contiguous muscles; the 
internal cutaneous branch runs backward and inward, be- 
comes superficial near the midline as the third or least occip- 
ital nerve, and supplies the neck and scalp, communicating 
with the great occipital. [612] 

Fourth, Fifth, and Sixth Cervical. — The posterior primary 
divisions are still smaller. They divide under the Complexus 
into external muscular branches to neighboring muscles, and 
internal cutaneous branches to the back of the neck near the 
midHne. [613] 

Seventh and Eighth Cervical. — Theposter ior primary divis- 
ions are the smallest and usually have only muscular branches, 
to the deep muscles of the neck. [613] 

Vessels. 

The arteries are twigs of the vertebral, which enters the 
suboccipital triangle, and the other arteries of the front of the 
neck. 

The veins are the venae comites of the arteries. 
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BONES. 

Thoracic or Dorsal Vertebrae. — There are twelve, distin- 
guished by having facets for the ribs. The body is heart- 
shaped, slightly thicker behind than in front, and of nearly 
equal length and breadth ; from the second to the ninth inclu- 
sive each has four costal demi-facets, an upper pair on the upper 
margin near the junction of the pedicle, and a lower pair on 
the lower margin just in front of the invertebral groove. The 
pedicles are short, thick, and directed backward and slightly 
upward; the superior notch is shallow and the inferior deep. 
The lamince are broad and flat with sharp margins ; the upper 
overlap the lower. The spinal foramen is small and nearly 
circular. The spines incline downward, overlap, and end in 
tubercles; they are triangular at the base but compressed 
laterally elsewhere ; the middle ones are the longest and most 
oblique. The transverse processes run backward, outward, and 
slightly upward ; they end in an enlargement on whose front 
is a circular facet for the tubercle of the rib ; they decrease in 
size from above downward. The superior articular processes 
are vertical with their facets directed backward and slightly 
upward and outward; the inferior have their facets directed 
forward and slightly downward and inward. [80] 

Peculiar Vertebrce. — The first has a whole facet on the side 
of its body, for the first rib ; and a demi-facet on its lower edge, 
for the second rib; the superior articular surfaces look back- 
ward and upward ; the body and spine resemble those of the 
seventh cervical. The ninth may have only the upper denii- 
facets. The tenth may have either a single whole facet on its 
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body, or demi-facet on its upper edge, for the tenth rib; the 
facet on its transverse process is small, or absent. The eleventh 
has a single whole facet, for the eleventh rib, on the outer side 
of the pedicle; the transverse processes are short and without 
facets. The twelfth has a single costal facet on the pedicle; the 
transverse process has no facet and ends in three tubercles, ex- 
ternal, superior, and inferior; the inferior articular processes 
look outward (those of the eleventh may do so) . [81] 

Sternum. — The breastbone is flattened; it is broadest 
above, narrows opposite the second costal cartilage, then ex- 
pands down to the fifth costal cartilage, and then tapers rap- 
idly. It consists of three parts, viz. : Manubrium (upper part) . 
This is triangular and usuallj' separate. The anterior surface 
is saddle-shaped ; the posterior is smoother and concave. The 
thick upper border presents a slight mesial notch (incisura 
jugularis) between lateral hoUowings for the clavicular facets. 
Each lateral border presents, just below the clavicular facet, 
an excavation for the first costal cartilage; and below this a 
sharp border which slopes inward and has, at its lower end, a 
demi-facet for the second costal cartilage. The lower end is 
flat and joins the gladiolus. [94] 

Body or Gladiolus (middle part). — The anterior surface is 
slightly convex vertically and concave transversely; it has 
three faint transverse ridges indicating the fusion of four 
primitive segments. The posterior surface is slightly concave 
vertically and has similar transverse lines. The upper border 
joins the manubrium (sternal angle) and has at each end an 
excavated demi-facet for the second costal cartilage. The 
lower border is curved, joins the xiphoid cartilage mesially, 
and on each side is pitted for the sixth and part of the seventh 
costal cartilages. The thick lateral borders have, at the ends 
of the transverse lines, U-shaped hollows, with projecting 
edges, for the third, fourth, and fifth costal cartilages. [95] 

Ensiform or Xiphi-Sternmn (lower part) . — This is cartilagi- 
nous, has a bony core, and is pointed, of varied shape, and 
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often piered in the centre ; it parti}' supports the seventh costal 
cartilage. [96] 

Ribs. — There are twelve pairs. The costal cartilages of the 
upper seven (true ribs) join the sternum; those of the lower 
five (false ribs) do not. Of the latter, the eighth, ninth, and 
tenth costal cartilages join the cartilage of the seventh; the 
anterior ends of the lower two (floating ribs) are free. A typical 
rib has a head, neck, tubercle, and shaft, with its angle. The 
head is expanded; a horizontal ridge, for the interarticular 
ligament, divides its wedge-shaped inner end into two facets, 
upper and lower, for the bodies of the vertebrse. The neck is 
a constriction next the head, smooth in front and rough be- 
hind, with ridges on its upper border as a rule. The tubercle 
lies at the junction of the neck and shaft posteriorly and has 
two parts; the non-articular part lies externally and above, 
and is rough; the articular part is rounded, or oval, and di- 
rected downward, backward, and slightly inward. [97] 

The shaft is flattened and curved, the upper ribs curv- 
ing most acutely; the seventh and eighth are the longest. 
Toward the back of each rib the curve is sharpest and here 
(the angle) a ridge crosses the outer surface obliquely. The 
distance between the angle and tubercle is greatest on the 
eighth rib; it diminishes rapidly above but only slightly be- 
low. The shaft also twists, so that the anterior end turns 
downward and the posterior upward. The outer surface is 
smooth and directed upward in the upper rib; upward and 
outward in the ribs next below; outward in the middle ribs; 
and outward and slightly downward in the lower ones. In the 
middle ribs an oblique ridge (anterior angle) may cross the 
outer surface anteriorly. The internal surface is conversely 
directed. The upper border is thick behind and thinner in 
front. The lower border is grooved behind, at the expense of 
the inner surface, and has a sharp and overhanging external 
margin; this (subcostal) groove fades anteriorly and its lips 
coalesce to a rounded edge. [98] 
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Peculiar Ribs. — The first is small, flat, and not twisted; the 
head is small, with a single facet; the neck is flattened; the 
tubercle is prominent, curved, and coincides with the angle. 
On the thin inner border, about an inch from the anterior end, 
is a spine (scalene tubercle). A shallow oblique groove (sub- 
clavian vein) crosses the upper surface in front of the spine, 
and a deeper one (subclavian artery) behind it. The second 
has no twist, but its upper surface looks slightly outward ; it 
is larger and less acutely curved. Near the middle of its outer 
surface and lower border is a rough oval area. The tenth has 
a single facet on its head. The eleventh is short, with a single 
facet on its head ; the tubercle is poorly developed and has no 
facet; the angle is faint; the subcostal groove is faint; the 
anterior end is pointed. The twelfth resembles the eleventh 
but is shorter and has no subcostal groove. [99] 

Costal Cartilages. — There are twelve pairs, received in de- 
pressions at the ends of the ribs and held there by perios- 
teum. They increase in length from the first to seventh, and 
then decrease below. The first inclines downward, the second 
is rather horizontal, and the third to the seventh become more 
and more curved, inclining at first downward and then bend- 
ing upward ; all these join the sternum. The eighth, ninth, and 
tenth each run downward and then turn upward to join the 
cartilage above. The eleventh and twelfth are pointed and 
free anteriorly. [10] 

Articulations. 

Vertebral. — These are amphiarthrodial between (intercen- 
tral) the bodies, and true arthrodial diarthroses between 
(interneural) the articular processes. [261] 

Intervertebral Discs. — These adhere closely to the bodies 
and consist of a pulpy centre surrounded by fibres, mostly 
oblique and parallel; they are thickest behind; the third to 
the seventh are the thinnest. [261] 

Anterior Common Ligament. — This is a broad vertical band, 
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attached to the front of the discs and the margin of the bodies, 
the fibres varying in length. [263] 

Posterior Common Ligament. — This is a vertical band on the 
back of the bodies, attached to their margins and the discs; 
it is much wider over the discs than the centre of the bodies, 
forming dentations. [263] 

Capsular Ligament. — A thin but complete capsule, with a 
synovial membrane, connects the articular processes. [263] 

Ligamenta Subflava. — This is a layer of yellow elastic fibres 
running from the front of a lamina, just above its lower bor- 
der, to the back of the lamina below ; it extends from the cap- 
sule to the spine, where it joins its fellow. [263] 

Interspinous Ligaments. — These are obhquely interlacing 
fibres, running from the tips of two adjacent spines to their op- 
posing margins, and extending from base to tip. [263] 

Supraspinous Ligaments. — These are longitudinal bands of 
fibres, in continuity with the preceding, connecting the tips 
of the spines. [264] 

Intertransverse Ligaments. — These are vertical fibres con- 
necting the opposing margins of adjacent transverse proc- 
esses. [264] 

Costo-central. — These are ginglymoid joints, between the 
heads of the ribs and the bodies of the vertebras. Each has a 
complete capsule, and a synovial membrane in each compart- 
ment. [269] 

Stellate or Anterior Costo-vertebral Ligaments. — These are 
three fasciculi on the front of each capsule, radiating from the 
head of the rib ; the middle fasciculus is attached to the inter- 
vertebral disc, and the upper and lower ones to the adjacent 
margins of the vertebrae next the disc. The middle fasci- 
culus is absent in joints where the rib does not touch an inter- 
vertebral disc. [269] 

Interarticular Ligaments. — These are short fibres, within each 
capsule, connecting the crest, on the head of the rib, with the 
disc, and dividing the joint into two compartments. It is 
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absent in joints where the rib articulates with one vertebra 
only. [270] 

Costo-transverse. — There is an arthrodial diarthrosis be- 
tween the tubercle of each rib and the facet on the transverse 
process of the lower of the two vertebrae which its head joins. 
Each has a weak capsule with a synovial membrane. There is 
no such joint with the eleventh and twelfth ribs. [270] 

Anterior or Superior Costo-transverse Ligaments. — These are 
strong bands attached to the upper border of the neck of a 
rib, from the head to the non-articular part of the tubercle. 
The most internal run upward and outward to the transverse 
process next above, extending to the adjoining rib and its 
costo-transverse capsule. The middle ones ascend vertically; 
and those from the tubercle run upward and inward to the 
lower part and back of the adjoining transverse process. It 
is absent with the first rib; and absent or rudimentary with 
the twelfth. [270] 

Posterior Costo-trayisverse Ligament. — This is a transverse 
band on the capsule behind, connecting the external rough 
surface of the tubercle with the tip of the transverse process 
behind the facet. [270] 

Middle Costo-transverse Ligament. — This consists of short 
fibres arising from the back of the neck of the rib, and running 
backward and inward to the front of its transverse process 
and, partly, the back of the inferior articular process of the 
upper one of the vertebrae which the rib joins. It is rudimen- 
tary with the eleventh and twelfth ribs. [270] 

Ligamentum Lumbo-costale. — This is a band from the upper 
surface of the base of the first lumbar transverse process to 
the under surface of the neck of the twelfth rib and under sur- 
face of the twelfth dorsal transverse process. [271] 

Interchondral. — There are arthrodial diarthroses between 
the adjoining margins of the fifth to eighth, or ninth, costal 
cartilages; the cartilages here develop prolongations with flat- 
tened facets. Each joint has a capsule and synovial mem- 
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brane; the capsule is strengthened in front and behind by ex- 
ternal and internal interchondral ligaments. [271] 

Costo-sternal. — There' are arthrodial diarthroses between 
the sternum and the second to seventh costal cartilages. Each 
has a capsule and one synovial membrane, or more if an inter- 
articular ligament exists. The first costal cartilage joins the 
sternum directly without any joint. [271] 

Anterior Costo-sternal Ligament. — This consists of fibres 
radiating over the capsule, from the end of each costal cartilage 
to the front of the sternum. [271] 

Posterior Costo-sternal Ligament. — This consists of similar 
fibres on the capsule behind. [272] 

Ligamentum Costo-xiphoidea. — This consists of fibres ascend- 
ing from the front of the xiphoid to the front of the seventh, 
and even the sixth, costal cartilage. [272] 

Inter articular Ligaments. — These consist of horizontal fibres 
between the sternum and the end of each costal cartilage, 
mthin the capsule. They always divide the second joint into 
two compartments, but are irregular elsewhere. [272] 

Sternal. — A species of amphiarthrosis usually persists be- 
tween the manubrium and gladiolus ; there is an intervening 
plate of hyaline cartilage but no joint cavity. [272] 

Fascia. 

Fasciee. — Pectoral Region. — The superficial fascia is fatty. 
The deep fascia investing the Pectoralis major is attached 
above to the clavicle and internally to the sternum ; it is con- 
tinuous below with the abdominal fascia and externally with 
the deep fascia of the arm. It becomes thickened (axillary 
fascia) at the outer border of the Pectoralis major and forms 
the floor of the axilla. The costo-coracoid membrane is a deeper 
layer ascending from the upper border of the Pectoralis 
minor, which it invests. It splits at the lower border of the 
Subclavius into two layers, which enclose that muscle and are 
attached to the borders of the under surface of the clavicle. 
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It is attached internally to the first costal cartilage and exter- 
nally to the coracoid process, a thickened portion (costo-cora- 
coid ligament) connecting these points. Below the Pectoralis 
minor it passes under the Pectoralis major and outward to 
join the axillary fascia. [321] 

Back. — The superficial fascia is not peculiar. The deep 
fascia is attached mesially to the supraspinous ligament and 
vertebral spines, and laterallj' to the spine of the scapula 
and the clavicle; below the arm it is continuous, around the 
Latissimus dorsi, with the axillary and abdominal fasciae. As 
the vertebral aponeurosis, concealing the Erector spinse, it is 
attached to the angles of the ribs. [318] 

Muscles. 
Pectoral Region. 

Pectoralis Major. — Origin; (clavicular portion) inner half, 
or two- thirds, of front of clavicle; (costo-sternal portion) an- 
terior surface of sternum, by tendinous fibre decussating with 
those of its fellow ; first six costal cartilages ; (abdominal por- 
tion) a separate slip from the Obliquus externus aponeurosis. 
Course; the muscle so twists on itself that the lower (costo- 
sternal) fibres get behind the upper (clavicular) fibres and are 
inserted higher on the humerus. Insertion; outer border of 
bicipital groove of humerus, extending up to the great tuber- 
osity and blending externally with the Deltoid insertion, and 
internally with the Latissimus dorsi insertion. From the upper 
border of the insertion a band ascends to the shoulder- joint 
capsule, enveloping the Biceps tendon; from the lower border 
a fascial band descends to the fascia of the arm. [322] 

Pectoralis Minor. — Origin; third, fourth, and fifth ribs near 
their anterior ends; fascia over the third and fourth intercostal 
spaces. Insertion; front of tip of coracoid process; (usually) 
conjoint origin of Biceps and Coraco-brachiahs. [324] 

Subclavius. — Origin; upper surface of first costal cartilage, 
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in front of costo-clavicular ligament. Insertion; groove in 
middle third of under surface of clavicle. [324] 

Serratus Magnus. — Origin ; external aspect of eight upper 
ribs, by fleshy slips, the first slip being double and coming 
from the two upper ribs and intervening fascia. Insertion; 
(from upper two ribs) ventral aspect of upper angle of scap- 
ula; (three slips from second, third, and fourth ribs) vertebral 
border of scapula; (four slips from fifth to eighth ribs) ven- 
tral aspect of lower angle of scapula. [325] 

Muscles of Respiration. 

External Intercostals. — There are eleven pairs, each ex- 
tending from the tubercle of the rib nearly to the costal car- 
tilage, where it is continuous with the anterior intercostal fascia 
extending to the side of the sternum. Origin ; sharp lower bor- 
der of one rib. Insertion; outer edge of upper border of rib 
below. [422] 

Internal Intercostals. — There are eleven pairs, each ex- 
tending from the side of the sternum to the angle of the rib, 
where it is continuous with the posterior intercostal fascia ex- 
tending to the tubercle of the rib. Origin; costal cartilage and 
inner edge of subcostal groove of one rib. Insertion; upper 
border of rib and costal cartilage below. [422] 

Levatores Costarum. — Twelve slips, in series with the Ex- 
ternal intercostals. Origin; transverse processes (of seventh 
cervical and upper eleven thoracic vertebrae) . Insertion ; outer 
surface of each rib below, behind its angle. [422] 

Infra-costales. — Slips on the inner surface of the lower ribs, 
near their angles, passing over several ribs. [422] 

Triangularis Sterni. — Origin; back of ensiform cartilage and 
sternum, up to the third costal cartilage. Insertion; second 
to sixth costal cartilages. [422] 

Diaphragm. — Origin; (anteriorly) back of ensiform carti- 
lage, by two fleshy slips; (laterally) deep surface of lower six 
ribs, by fleshy slips interdigitating with the Trans versalis; (pos- 
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teriorly) lumbar vertebree, by the crura, and arcuate ligaments. 
Insertion, central tendon. The crura are two fibro-muscular 
bundles arising from the front of the upper three lumbar ver- 
tebras on the right side, from the upper two on the left. After 
ascending they descussate (right crus in front of the left) in 
the midline in front of the aorta, encircle the oesophagus, de- 
cussate again and join the central tendon. There are five 
arcuate ligaments; the middle one is a fibrous arch connecting 
the crura in front of the aorta and giving fibres to the lower 
decussation; the internal one is a thickened edge of psoas 
fascia connecting the body of the first lumbar vertebra with 
its transverse process, across the Psoas; the external is the 
thickened edge of the anterior layer of the lumbar fascia lying 
over the Quadratus lumborum, and connecting the last rib 
with the first lumbar transverse process. The central tendon 
has three lobes: right (the largest), left (the smallest), and 
anterior, or middle; it lies anteriorly. [423] 

Openings. — The aortic, under the middle arcuate ligament, 
transmits the aorta, vena azygos major, and thoracic duct. 
The oesophageal transmits the oesophagus and both vagi. The 
foramen qwadratum, in the right lobe of the central tendon, 
transmits the inferior vena cava and branches of the right 
phrenic nerve. [424] 

Superficial Muscles of Back. 

Trapezius. — Origin; inner third of superior curved line of 
occipital; external occipital protuberance; ligamentum nu- 
chae; spines of seventh cervical and all dorsal vertebrse and 
corresponding supraspinous ligaments. Insertion ; (upper part) 
outer third of posterior surface of clavicle; (middle part) inner 
side of acromion process and whole upper border of spine of 
scapula; (lower part) tuberosity at the base of scapular spine, 
by a flat tendon, with a bursa underneath. [318] 

Latissimus Dorsi. — Origin ; vertebral aponeurosis (posterior 
layer of lumbar fascia), through which it is attached to the 
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spines of the lower six thoracic and all the lumbar vertebrae 
nnd the Erector spinas tendon; posterior part of ihac crest; 
lower three or four ribs, by fleshy interdigitations with the 
External oblique; (usually) lower angle of the scapula. 
Course ; it ends in a narrow tendon which at first adheres to the 
Teres major. Insertion; floor of bicipital groove of humerus, 
behind the Coraco-brachialis and Biceps but in front of, and 
separated by a bursa from, the Teres major. [319] 

Rhomboideus Minor. — Origin; ligamentum nuchae; spines 
of last cervical and first thoracic vertebrae. Insertion ; verte- 
bral border of scapula, at base of its spine. [320] 

Rhomboideus Major. — Origin; spines and supraspinous 
ligaments of second to fifth thoracic vertebrae. Insertion ; (up- 
per part) vertebral border of scapula, through a membranous 
band which is attached by its ends to the base of the spine 
and the inferior angle, and is loosely connected with the border 
between by areolar tissue; (lower fibres) inferior angle of 
scapula. [321] 

Dee-p Muscles of Back. First Group. 

Serratus Posticus Superior. — Origin; ligamentum nuchae; 
spines of last cervical and upper three or four thoracic verte- 
brae. Insertion ; second to fifth ribs, by four slips. [392] 

Serratus Posticus Inferior. — Origin; spines of lower two 
thoracic and upper two lumbar vertebrae, through the verte- 
bral aponeurosis. Insertion; last four ribs, in four muscular 
bands. [392] 

Second Group. 

Ilio-costalis (outer part of the Erector spin^). Insertion; 
lower six ribs, by six slender slips; Accessorius (prolong- 
ing the preceding). Origin; lower six ribs, internal to preced- 
ing, by six slips. Insertion; upper six ribs, by similar shps. 
Cervicalis Ascendens (prolonging the preceding). Origin; 
upper six ribs, internal to the Accessorius. Insertion ; pos- 
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terior tubercles of fourth, fifth, and sixth cervical transverse 
processes. [393] 

Longissimus Dorsi (inner part of the Erector spinse). In- 
sertion; nearly all the ribs; transverse processes of the tho- 
racic, and accessory processes of the upper lumbar, vertebrae. 
Transversalis cervicis (prolonging the preceding). Origin; up- 
per six thoracic transverse processes, internal to Longissimus 
dorsi. Insertion; posterior tubercles of second to sixth cervical 
transverse processes. Trachelo-mastoid (another prolonga- 
tion). Origin; upper six thoracic transverse processes, with 
preceding. Insertion; mastoid process. [393] 

Spinalis Dorsi. — Origin; lower two thoracic and upper two 
lumbar spines ; Longissimus dorsi tendon. Course; close be- 
side spines. Insertion; upper thoracic spines. [395] 

Third Group. 

Semispinalis Dorsi. — Origin; lower six thoracic transverse 
processes. Insertion; spines of last two cervical and upper 
four thoracic vertebrae. [395] 

Multifidus Spinae (Thoracic part). — Origin; transverse proc- 
esses of thoracic vertebrae. Course; in contact with laminae. 
Insertion ; vertebral spines. [395] 

Fourth Group. 

Rotatores Dorsi. — There are eleven pairs of these muscles; 

each is a small slip. Origin; transverse process of vertebra. 

Insertion; lamina of vertebra next above. [397] 

Inter-spinales. — Bands connecting the spines. [398] 

Inter-transversales. — Slender slips between the transverse 

processes. [398] 

Neeves. 

Pneumogastric. — From the neck both enter the thorax be- 
hind the large veins, the left nerve between the subclavian and 
common carotid arteries, the right after crossing over the sub- 
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clavian artery. The right nerve then descends beside the in- 
nominate artery and trachea, behind the right innominate 
vein and superior vena cava, to the back of the root of the 
huig. The left nerve runs between the common carotid and 
subclavian arteries, behind the left innominate vein and 
phrenic nerve, and over the aortic arch, to the same place. 
Behind the root of each lung the nerve breaks up into a large 
plexus {posterior -pulmonary), from whose lower end on each 
side two trunks descend to the oesophagus, crossing over the 
vena azygos major on the right side and the thoracic aorta on 
the left. On the oesophagus these spht into a common plexus 
{oesophageal), but then gather into two nerves just above the 
oesophageal opening of the diaphragm and pass through this, 
the left nerve lying in front of the oesophagus and the right 
behind it. [690] 

Cervical Cardiac Branches. — The superior and inferior arise 
in the neck; both, on the right side, descend behind the sub- 
clavian artery and beside the trachea to the deep cardiac 
plexus. On the left side the superior descends beside the 
trachea to the deep cardiac plexus, while the inferior crosses 
over the aortic arch, with the vagus, to the superficial cardiac 
plexus. Cardiac branches of the right inferior laryngeal arise 
over the subclavian artery and descend beside the trachea to 
the deep cardiac plexus. [692] 

Thoracic Cardiac Branches. — On the right side they arise 
from the right vagus in the superior mediastinum and descend 
beside the trachea to the deep cardiac plexus. On the left side 
they arise from the left inferior laryngeal below the aortic arch 
and go to the deep cardiac plexus. [693] 

The left inferior laryngeal arises as the vagus crosses the 
aortic arch, hooks round this external to the hgamentum 
arteriosum, and ascends between the trachea and oesophagus 
to the neck, where it has the same course and branches as on 
the right side. Its cardiac branches arise below the aortic 
arch. [693] 
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Superficial Cardiac Plexus. — This lies in the hollow of the 
aortic arch, superficial to the pericardium, and contains a small 
ganglion (of Wrisberg) . It receives the left inferior cervical 
cardiac branch of the vagus, and left superior cervical car- 
diac branch of the sympathetic superior cervical ganglion. 
Branches pass between the aortic arch and pulmonary artery 
bifurcation to the deep cardiac plexus, along the left pulmonary 
artery to the left anterior pulmonary plexus, and along the 
pulmonary artery to the anterior coronary plexus. [693] 

Deep Cardiac Plexus. — This is much larger, lies on the sides 
of the trachea, just above its bifurcation, and consists of two 
connected lateral parts. The right half receives all the cardiac 
branches of the right vagus, right inferior laryngeal, and right 
superior, middle, and inferior cervical sympathetic ganglia. It 
forms chiefly the anterior or right coronary plexus, which pro- 
ceeds on the right coronary artery to the heart and receives 
fibres from the superficial cardiac plexus. It sends branches 
to the posterior coronary plexus, and the right anterior pulmon- 
ary plexus. The left half receives the left superior cervical 
cardiac, cardiac branches of the left inferior laryngeal nerve 
and the left middle and inferior cervical sympathetic ganglia, 
and a branch of the superficial cardiac plexus. It forms the 
left or posterior coronary plexus, which proceeds on the left 
coronary artery, receiving branches from the right half. It 
also sends branches along the left pulmonary artery to the 
left anterior pulmonary plexus. [694] 

Pulmonary Plexuses. — The posterior, placed behind the root 
of the lung, is formed by most of the vagus, with branches of 
the second, third, and fourth thoracic sympathetic ganglia. 
Numerous fine branches run on the bronchi and vessels to 
the lung. The anterior lies on the front of the root of the lung 
on each side and is formed by a few fibres from the vagus, with 
others from the corresponding part of the deep cardiac plexus 
and (left side) the superficial cardiac plexus. It supplies the 
root of the lung in front. [694] 
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(Esophageal Plexus. — This surrounds the oesophagus, in the 
posterior mediastinum, and is formed by both vagi, with 
branches of the great splanchnic nerve and ganglion. It sup- 
plies the oesophagus and pericardium. In the superior medi- 
astinum the oesophagus gets branches from the right vagus 
and left recurrent laryngeal. [695] 

Supra-clavicular Nerves. — These descending branches of the 
cervical plexus are cutaneous and pierce the deep fascia above 
the clavicle. The sternal cross the inner end of the clavicle 
and descend to the lower end of the manubrium. The clavic- 
ular cross the middle third of the clavicle and descend to the 
nipple. The acromial cross the outer third of the clavicle and 
go to the shoulder. [624] 

Phrenic. — From the neck, both nerves enter the thorax be- 
tween the subclavian vessels, after crossing the first (left side) 
or second (right side) part of the subclavian artery. Each 
descends, in front of the root of the lung and between the 
pericardium and pleura, to the diaphragm and divides into 
branches supplying it, most of them after piercing it. The 
left nerve, the longer, runs between the subclavian and carotid 
arteries and crosses the vagus and aortic arch. The right nerve 
accompanies the innominate vein and superior vena cava, but 
is separate from the vagus. The branches are muscular, to the 
diaphragm; pleural and pericardiac (arising in the mediasti- 
num); inferior vena caval; capsular, to the suprarenal; and 
hepatic; (the latter three arise after the communication with 
the diaphragmatic plexus). The phrenic communicates with 
the solar plexus through the diaphragmatic plexus on the in- 
ferior phrenic artery. [621] 

Brachial Plexus. — This will be fully described with the 
upper extremity. The branches to the thorax are as follows: 
The nerve to the Subclavius crosses the subclavian artery to 
reach its muscle. A communicating branch joins the phrenic. 
The posterior scapular descends along the vertebral border of 
the scapula, under cover of and supplying the Levator anguli 
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scapulse and the Rhomboidei, major and minor. The long 
thoracic descends on the outer surface of and suppHes the 
Serratus magnus. The external anterior thoracic descends ^ 
on the outer side, and the internal interior thoracic on the 
inner side, of the axillary artery, across which they commu- 
nicate; they supply the Pectorales, major and minor. The 
long subscapular accompanies the subscapular artery and 
supplies the Latissimus dorsi. [622] 

Thoracic Nerves. — There are twelve on each side, each 
emerging below its corresponding vertebra and conforming, 
with certain exceptions, to the typical spinal nerve. [635] 

The typical spinal nerve has two roots, dorsal and ventral; 
the dorsal root, the larger, develops a spinal ganglion in the 
intervertebral foramen (within the canal, for the sacral and 
coccygeal ganglia) . Both roots unite in the foramen, forming 
a spinal nerve which gives off a minute recurrent branch to the 
spinal canal ; it then • divides into two primary divisions, an- 
terior and posterior, before leaving the foramen. The posterior 
division usually divides into two trunks, internal and external. 
The internal trunks are cutaneous, and the external muscular 
in the upper half of the body ; the opposite is the case in the 
lower part. The cutaneous branches run inward and back- 
ward in the upper half of the body, downward and outward in 
the lower half. The anterior division receives, near its origin, 
a gray ramus communicans from the sympathetic gangliated 
cord and usually sends a white ramus communicans to it. A 
thoracic nerve (to be regarded as a type) then runs in an in- 
tercostal space, between the Intercostals, to the sternum, then 
pierces the pectoral muscles, and, as the anterior terminal 
cutaneous branch, supplies the skin. In its course the nerve 
supplies the Intercostals and, at the side of the chest, gives 
off a lateral cutaneous branch which pierces the External in- 
tercostal and divides into two trunks, anterior and posterior, 
running forward and backward. [608, 610, 615, 635] 

Anterior Divisions of Thoracic Nerves. — Of the twelve, the 
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first to third, and seventh to twelfth are peculiar as follows: 
First thoracic (the largest): This divides at once into two 
parts; the upper and larger part ascends over the neck of the 
first rib to join the brachial plexus; the lower part runs in 
the first intercostal space, but rarely has either a lateral or an 
anterior cutaneous branch. Second thoracic: The lateral 
branch {intercosto-humeral nerve) does not divide into trunks 
but crosses the axilla, piercing the deep fascia just beyond its 
posterior fold, and extends down the arm. It ends between the 
internal condyle and olecranon, and supplies the skin of the 
armpit and back of the arm, internally, to the elbow. Third 
thoracic : The posterior trunk of the lateral branch communi- 
cates with the intercosto-humeral and supplies the skin on the 
posterior half of the inner side of the arm high up. [635] 

Seventh to eleventh thoracic : These are typical except that, 
at the anterior end of the intercostal space, each pierces the 
attachment of the Diaphragm and Transversalis and runs be- 
tween the Transversalis and Internal oblique; then passing 
between the Rectus and the posterior layer of the sheath, it 
pierces the Rectus and anterior layer of the sheath as the an- 
terior branch. As usual, muscular branches supply the adja- 
cent muscles, and the lateral branches divide into trunks, but 
the lateral branch of the eleventh descends over the iliac crest. 
Twelfth thoracic: This emerges below the last rib and runs 
outward under the Psoas, between the external arcuate liga- 
ment and Quadratus lumborum; then piercing the Transver- 
salis it runs between this and the Internal oblique, and 
through the Rectus hke the preceding. Its branches are 
typical, except that the lateral branch descends through the 
lateral abdominal muscles, becomes superficial over the iliac 
crest two inches behind the anterior superior spine, and 
supplies the skin of the buttock as far as in front of the great 
trochanter. [638] 

Posterior Divisions of Thoracic Nerves. — Each divides 
into an internal and an external branch. Of the upper six 
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the external branches are muscular; the internal are cutane- 
ous, become superficial near the spines, and run directly out- 
ward. Of the lower six the internal are muscular; the ex- 
ternal are cutaneous, pierce the Latissimus dorsi at some 
distance from the midline, and run downward and outward, 
even to the buttock. [613] 

Sympathetic. — The thoracic part consists of ten or eleven 
(or less) irregular ganglia which are connected by commis- 
sural cords, receive a white ramus communicans from each 
thoracic nerve, and send one to each. Pulmonary branches 
arise from the cord opposite the second, third, and fourth 
ganglia, and join the posterior pulmonary plexus. Aortic 
branches, from the upper five ganglia, supply the thoracic 
aorta above. The great splanchnic nerve arises between the 
fifth and ninth ganglia and descends through the posterior 
mediastinum and cms of the diaphragm, developing a gan- 
glion (great splanchnic). It supplies the oesophagus and de- 
scending thoracic aorta, and joins Lhe (solar plexus) semilunar 
ganglion. The small splanchnic nerve arises opposite the ninth 
and tenth ganglia, descends on the spine, pierces the crus and 
joins the solar plexus. The least splanchnic nerve arises from 
the preceding, or the last ganglion, pierces the diaphragm 
and joins the renal plexus. [708] 

The Heart. 

The heart lies on the diaphragm, in the middle mediasti- 
num, enclosed in the pericardium; its long axis is directed 
downward, forward, and to the left. It is hollow and divided 
by a septum into right and left halves, each consisting of an 
upper and lower chamber, the auricle and ventricle respec- 
tively. It is conical and irregularly flattened, with a base, 
apex, two surfaces and two borders. A transverse groove 
(auriculo-ventricular) indicates the separation between the 
auricles and ventricles, a longitudinal groove (interventricu- 
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lar) that between the ventricles, and an indistinct groove 
(interauricular) that between the auricles. [783] 

The base is quadrilateral, formed by the auricles (chiefly the 
left), and lies on the fifth to eighth vertebrae. The superior a.nd 
inferior venae cavse enter it at the right upper and lower 
angles, the right pulmonary veins enter between them, and 
the left pulmonary veins near the left border. The apex is 
formed by the left ventricle and lies at the fifth intercostal 
space, three and a quarter inches from the midline. The in- 
ferior surface is entirely ventricular (chiefly the left) and lies 
on the central tendon and (left side) a small part of the muscle 
of the diaphragm. The antero-superior surface lies behind the 
sternum and third to sixth right costal cartilages ; the upper 
part, entirely auricular, is concave; the lower part, entirely 
ventricular (chiefly the left) , is convex ; the pulmonary artery 
and, behind it, the aorta enter at the junction of the auricular 
and ventricular parts. [784] 

The left margin is thick and rounded, and formed chiefly by 
the left ventricle, slightly by the left auricle. Right margin : 
The sharp lower part is nearly horizontal and formed by the 
right ventricle. The upper part is nearly vertical, and formed 
by the right auricle ; a shallow groove (sulcus terminalis) runs 
on it from in front of the superior vena cava to the left of the 
inferior vena cava. [786] 

Auricles. — ^These are cuboidal and lined with endocar- 
dium; the right one lies in front and to the right. A prolonga- 
tion (auricular appendix) projects forward from the upper and 
anterior part of each auricle. [786] 

Interior of Right Auricle. — This is smooth, except in front 
and in the appendix where there are vertical muscle columns 
(musculi pectinati) which end above in a ridge (crista ter- 
minalis). On the posterior surface the superior vena cava 
enters above, and the inferior vena cava below; a small emi- 
nence (tubercle of Lower) lies between these orifices. On the 
septum is an oval depression (fossa ovalis), the remains of the 
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foetal foramen ovale ; this is bounded above and in front by 
a raised margin (annulus ovalis). A thin endocardial fold 
(Eustachian valve) stretches from the front of the annulus 
ovalis to the anterior and lower edge of the inferior vena cava 
orifice; just below this is another fold (Thebesian valve) over 
the coronary sinus. In the antero-inferior boundary is the 
opening (tricuspid orifice) into the right ventricle. Scattered 
over the walls are small fossae (foramina Thebesii) into which 
the venae minimi cordis often open. [787] 

Interior of Left Auricle. — This is smooth and only has mus- 
culi pectinati in the appendix. The pulmonary veins enter the 
upper part of the posterior surface; foramina Thebesii are 
scattered about. In the antero-inferior boundary is an oval 
aperture (mitral orifice) leading to the left ventricle. [788] 

Ventricles. — This part is conical and flattened. A central 
fibro-cartilage lies in the triangle between the aortic and 
auriculo-ventricular orifices, and is continuous with the fibrous 
rings surrounding the latter. Endocardium lines the cavities. 
The interventricular septum is oblique, the right side looking 
somewhat forward ; it is chiefly muscular, but the upper and 
posterior part (pars membranacea) is fibrous and thin oppo- 
site the aortic vestibule. The walls of the left ventricle, except 
the septum, are three times as thick as those of the right ven- 
tricle. [788] 

Interior of Right Ventricle. — The cavity is triangular and 
divisible into anterior (infundibulum, or conus arteriosus) 
and posterior (body) parts, separated by a muscular fold; the 
infundibulum has smooth walls. The body has, on its walls, 
numerous muscular bundles (columnse carneae) of three sorts ; 
the simplest are mere ridges ; others are rounded bundles, free 
in the middle but attached at each end, one of them (moder- 
ator band) running from the septum to the base of the anterior 
papillary muscle. The third kind (musculi papillares) are 
conical bundles attached to the wall at their bases but ending 
at their apices in fine tendinous cords (chorda; tendinea^) . Of 
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the musculi papillares there is a large anterior one whose cords 
go to the right and left cusps of the tricuspid valve ; a smaller 
and posterior one whose cords go to the right and posterior 
cusps ; and a varying group of bundles whose cords go to the 
left and posterior cusps. [789] 

The tricuspid orifice opens into the body and has a valve 
(tricuspid) with three cusps, right, left, and posterior. The 
cusps are doubled endocardial folds, with intermediate fibrous 
tissue, and thinnest at their free margin; they are usually 
continuous at the margins of the orifice, where they are at- 
tached to a fibrous ring. Their apices hang down; the chordae 
tendinese are attached to the margins, apices, and ventricular 
surfaces. The jmlmonary orifice lies in front of the tricuspid 
and opens from the infundibulum into the pulmonary artery. 
It has a valve (pulmonary) composed of three semilunar seg- 
ments, posterior and two anterior, which are formed of fibrous 
tissue between an endocardial layer and one derived from the 
inner arterial coat. The outer border of each segment is at- 
tached to the arterial wall; the inner border is free and pre- 
sents a small nodule (corpus Arantii) mesially, and on each 
side of this a thin and semilunar segment (lunule) . [789] 

Interior of Left Ventricle. — The cavity is conical and sepa- 
rable into a body and a small aortic vestibule ; the latter lies 
just below the aortic orifice. Many fine columnse carneee of 
the first two kinds are seen on the inferior wall and apex; 
there are two large musculi papillares, anterior and posterior, 
with chordae tendinese going to both cusps of the mitral valve. 
The mitral orifice opens into the body. It has a valve (mitral) 
with two triangular cusps; a smaller one (marginal) lying to 
the left and behind; and a larger one (aortic) lying to the 
right and in front, toward the aortic orifice. The bases of the 
cusps are either continuous at their attachment to the fibrous 
ring round the orifice, or separated by small intermediate 
cusps ; the apices hang down. Their structure and the attach- 
ment of the chordae tendineae is similar to that of the tricuspid 
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valve. The aortic orifice, opening from the vestibule into the 
aorta, is circular and lies in front and to the right of the mitral. 
It has a valve (aortic) with three semilunar segments, anterior 
and two posterior, like those of the pulmonary valve in struc- 
ture and attachments. [790] 

Pericardium. — This sac lies in the posterior mediastinum, 
surrounding the heart, and consists of two parts, fibrous and 
serous. The fibrous pericardium is a conical sac attached at its 
base to the central tendon and muscle of the Diaphragm ; the 
apex is lost on, and gives sheaths to, the great vessels of the base 
of the heart. The serous pericardium is a closed sac which is in- 
vaginated by the heart and therefore separable into two parts, 
viz.: parietal, which lines and adheres to the inner surface of 
the fibrous sac; visceral, which ensheathes the heart. These 
parts are continuous where the serous layer is reflected onto 
the great vessels as they pierce the fibrous layer. The superior 
vena cava is covered in front and laterally by pericardium; 
the pulmonary veins in front, above, and below; and the 
inferior vena cava in front and laterally, for a very short dis- 
tance. A single complete sheath encloses the aorta and pul- 
monary artery; behind this there is a passage (great trans- 
verse sinus) from one side to the other. Between the vessels 
which are incompletely covered there are also pouches (sinu- 
ses); the largest (great obhque sinus) lies between the in- 
ferior vena cava and left inferior pulmonary vein. A small 
fold (vestigial fold of Marshall) runs from the left pulmonary 
artery to the left superior pulmonary vein, behind the left end 
of the transverse sinus. [793] 

Arteries. 

Pulmonary. — Arising from the infundibulum of the right 
ventricle, this runs upward and backward toward the con- 
cavity of the aortic arch, curving round the left side of the 
ascending aorta. It divides, opposite the disc below the fifth 
vertebra, into right and left branches. It is just over two 
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inches long and is enclosed in both pericardial layers. The 
right branch, the longer and larger, runs behind the ascending 
aorta, superior vena cava, and upper right pulmonary vein to 
the hilus of the right lung. At first it lies below the aortic 
arch and right bronchus, but above the lower right pulmonary 
vein; it then crosses in front of the right bronchus. Before 
entering the hilus it sends a branch along the eparterial 
bronchus to the upper lobe. The left branch is shghtly higher 
and runs to the hilus of the left lung, passing behind the upper 
left pulmonary vein, in front of the left bronchus, above the 
lower left pulmonary vein, and below the aortic arch; the 
ligamentum arteriosum joins it to the aortic arch. Before en- 
tering the hilus it sends a branch to the upper lobe. [795] 

Thoracic Aorta. — Commencing at the base of the left ven- 
tricle, this arches upward and backward to the spine; then 
descending on the spine and passing through the diaphragm, 
it becomes the abdominal aorta. It is divided into the ascend- 
ing portion, arch, and descending portion. [797] 

Ascending Aorta. — ^This begins at the left ventricle behind 
the left margin of the sternum, and opposite the lower border 
of the third left costal cartilage and the body of the fifth dorsal 
vertebra. Running upward, forward, and to the right, it be- 
comes the arch behind the right margin of the sternum, oppo- 
site the second costal cartilage. At its origin it presents three 
small dilatations (sinuses of Valsalva) just above the cusps of 
the aortic valve; and also a difTuse bulging (great sinus) of the 
right wall. Its branches are the right and left coronary 
arteries. [797] 

Arch. — This is arched, with the convexity upward, and also 
curves with the convexity forward and to the left. It runs at 
first upward, backward, and to the left, in front of the trachea, 
then passes backward round the left side of the trachea to the 
left side of the body of the fourth dorsal vertebra, and then 
descends on this to the lower border of the body, where it 
becomes the descending aorta. A fibrous relic (ligamentum 
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arteriosum) runs from its under surface to the left pulmonary 
artery. Its branches are the innominate, left common carotid, 
and left subclavian arteries. [797] 

Descending Aorta. — Descending on the front of the spine this 
becomes the abdominal aorta, opposite the last dorsal verte- 
bra, on passing through the aortic opening of the diaphragm. 
Its branches are the intercostal, subcostal, diaphragmatic, vas 
aberrans, bronchial, oesophageal, pericardial, and mediastinal 
arteries. [798] 

Right Coronary. — Arising from the ascending aorta at the 
anterior sinus of Valsalva, this runs forward between the pul- 
monary artery and right auricular appendix; it then passes to 
the right in the auriculo- ventricular sulcus as far as the inferior 
interventricular sulcus, dividing into two branches, transverse 
and interventricular. Branches: aortic and pulmonary, to 
those arteries; right auricular, to the right auricle in front; 
marginal, descending along the right margin of the heart; trans- 
verse, a continuation of the artery round the margin and to the 
left; interventricular, descending in the interventricular 
sulcus. [800] 

Left Coronary. — Arising from the ascending aorta at the 
left posterior sinus of Valsalva, this runs forward between the 
pulmonary artery and left auricular appendix to the auriculo- 
ventricular sulcus and divides in two branches, terminal and 
interventricular. Branches : aortic and pulmonary, to those 
arteries; left auricular, to the left auricle; terminal, running 
to the left in the auriculo- ventricular sulcus ; and interventricu- 
lar, descending in the anterior interventricular groove. [800] 

Innominate. — Arising from near the right end of the con- 
vexity of the arch this runs upward, backward, and outward. 
It divides, opposite the right sterno-clavicular joint, into the 
right subclavian and right common carotid. Occasionally it 
sends a branch (thyroidea ima) to the trachea and thyroid 
body. [801] 

Left Common Carotid. — Arising from the convexity of the 
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arch, just behind and to the left of the preceding, and run- 
ning upward and slightly outward, this enters the neck oppo- 
site the left sterno-clavicular joint. [801] 

Subclavian. — The origin differs on the right and left sides. 
It rises to a variable extent above the clavicle, sometimes to 
the level of the lower border of the thyroid body. The Scalenus 
anticus divides it in three parts. First part, left side : arising 
from the arch behind and to the left of the carotid, this 
ascends to the root of the neck and then arches upward and 
outward to the border of the Scalenus anticus. First part, 
right side : arising from the innominate, this runs to the border 
of the Scalenus anticus. Second part (both sides) : this runs 
outward behind the Scalenus anticus. Third part (both sides) : 
this runs from the outer border of the Scalenus anticus to the 
outer border of the first rib and there becomes the axillary. 
The branches are the vertebral, thyroid axis, internal mam- 
mary, and superior intercostal. The vertebral is the first branch, 
arises from the upper and back part of the first part, and as- 
cends in the neck. [821] 

Thyroid Axis. — Arising from the upper and front part of 
the first part, close to the Scalenus anticus, this ascends and 
soon divides into three branches, viz.: Inferior thyroid, as- 
cending into the neck on the Scalenus anticus. Transverse 
cervical, running backward in the neck to the Trapezius and 
giving off muscular branches, the superficial cervical and the 
posterior scapular. Suprascapular, running backward in the 
neck to the suprascapular notch. [823] 

Internal Mammary. — Arising from the under surface of 
the first part, just below the preceding, this descends behind 
the inner ends of the costal cartilages, lying on the pleura and 
Triangularis stemi. At the sixth interspace it divides into the 
musculo-phrenic and superior epigastric. Branches : Comes 
nervi phrenici, accompanying the phrenic nerve. Mediastinal, 
twigs to the anterior mediastinum. Pericardial, twigs to the 
pericardium. Anterior intercostal, two branches to each of 
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the upper six intercostal spaces, piercing the Internal inter- 
costals. Anterior perforating, one branch to each of the upper 
six interspaces, piercing the Intercostals and Pectoralis major, 
and accompanying the intercostal nerves; the third and 
fourth go to the mammary gland. Musculo-phrenic, a branch 
descending behind the costal cartilages to the Diaphragm and 
piercing this; besides muscular branches it sends anterior 
intercostal branches to the seventh, eighth, and ninth inter- 
spaces. Superior epigastric, piercing the Diaphragm and 
descending behind and through the Rectus, this gives off the 
following branches: muscular; anterior cutaneous, piercing 
the Rectus with the intercostal nerves; ensiform, to that 
process ; and hepatic, to the falciform ligament. [825] 

Superior Intercostal. — This arises from the back of the first 
(left side) or second (right side) part, arches backward over 
the pleura and descends in front of the neck of the first rib to 
the first interspace ; there it divides into two branches, one of 
which runs outward in each of the first two interspaces, be- 
tween the Intercostals. A branch (profunda cervicis) arises 
above the first rib, runs backward below the last cervical trans- 
verse process, and ascends under the Complexus into the 
neck. [826] 

Axillary. — The thoracic branches are the superior thoracic, 
to the first interspace; long thoracic, running along the lower 
border of the Pectoralis major; and the pectoral branch of the 
acromio-thoracic, which descends between the two pectoral 
muscles. [827] 

Branches of Descending Thoracic Aorta. — Intercostal: 
These nine pairs of arteries go to the nine lower interspaces, 
running over the bodies of the vertebrae but under other 
structures. Each runs in a subcostal groove, with the vein 
above and nerve below, between the Intercostals. It sends a 
collateral branch along the lower border of the interspace, a 
lateral cutaneous branch with the corresponding nerve, and 
muscular branches to adjacent muscles. A dorsal branch of 
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each, arising early, runs backward between the necks of the 
ribs, sending a spinal branch through the intervertebral fora- 
men, and dividing in the vertebral groove into internal and 
external branches. Subcostal: This pair resembles the in- 
tercostals; one runs along the lower border of the twelfth rib 
on each side, between the Transversalis and Internal oblique. 
Diaphragmatic : to the upper surface of the Diaphragm. Vas 
aberrans : This inconstant branch arises high up, from the 
front and right side, and ascends behind the oesophagus. 
Bronchial: There are usually but two, upper and lower, both 
on the left side and going to the left lung. The right bronchial 
artery may arise from the upper of these, from the first right 
aortic intercostal, or from the aorta itself. (Esophageal: four 
or five small branches to the oesophagus. Pericardial : small 
branches to the pericardium. Mediastinal: small branches 
to the posterior mediastinum. [837] 

Veins. 

Pulmonary Veins. — There are two on each side, upper and 
lower. The upper right vein drains the right upper and middle 
lobes ; the others each drain one lobe. In the root of each lung, 
the upper vein lies below and in front of the arterji- ; the lower 
vein is at the lowest part. The right upper vein runs behind 
the superior vena cava, and the lower vein behind the right 
auricle. Both left veins run in front of the aorta. All enter 
the upper and back part of the left auricle. [870] 

Cardiac Veins. — The co7-onary sinus lies in the auriculo- ven- 
tricular sulcus, on the left side, and ends in the right auricle. 
Its tributaries are: left coronary vein (great cardiac), running 
in the anterior interventricular and auriculo-ventricular sulci 
to the left end of the sinus and receiving a vein (left marginal) 
from the left margin; right coronary vein (small cardiac) run- 
ning in the auriculo-ventricular sulcus, entering the right end 
of the sinus and receiving a vein (right marginal) from the 
right margin ; oblique vein of Marshall, descending on the back 
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of the left auricle; inferior interventricular vein (inferior or 
middle cardiac), running in the inferior interventricular sulcus 
to the right end of the sinus. The anterior cardiac veins ascend 
on the right ventricle, in front, and join the right coronary, or 
end in the right auricle. The vence minimce cordis drain the 
heart walls and end in its cavities. [871] 

Superior Vena Cava. — This is formed by both innominates 
behind the first right costal cartilage. It descends behind the 
aorta as far as the third right costal cartilage, and enters the 
upper and back part of the right auricle. It receives the vena 
azygos major, also pericardial and mediastinal veins. [871] 

Azygos Veins. — The ve7ia azygos major arises either from the 
back of the inferior vena cava, opposite the right renal vein, 
or as a continuation of the right ascending lumbar vein. 
Ascending on the spine behind the right crus, it runs through 
the aortic opening of the diaphragm ; then passing behind and 
then arching forward over the root of the right lung, it ends in 
the superior vena cava. It receives the right posterior (except 
the first) and superior intercostal, right subcostal, right bron- 
chial, oesophageal, pericardial, mediastinal, and superior and 
inferior azygos minor veins. The vena azygos minor superior 
is formed by the fourth to seventh left posterior inter costals. 
Descending on the left of the spine, it crosses the seventh dorsal 
vertebra, under the oesophagus and thoracic duct, to join the 
azygos major. The vena azygos minor inferior is formed by the 
left ascending lumbar, lower four posterior intercostal, left sub- 
costal, and mediastinal veins. Ascending on the left of the 
spine, it pierces the left crus, crosses the eighth dorsal verte- 
bra under the thoracic duct and oesophagus, and joins the 
vena azygos major. [872] 

Intercostal Veins. — The anterior join the internal mammary 
or musculo-phrenic. The posterior accompany the arteries; 
the first joins the vertebral or innominate. On the right side 
the second to fourth form a trunk (right superior intercostal) 
which joins the azygos major; the rest join it separately. On 
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the left side the second to fourth form a trunk (left superior 
intercostal) , which runs forward on the left side of the aortic 
arch to the left innominate. The fifth to eighth join the supe- 
rior azygos minor, and the ninth to eleventh the inferior. [873] 

Innominate Veins. — Both are formed by the union of the 
subclavian and internal jugular behind the sternal end of the 
clavicle; descending to the lower border of the first right cos- 
tal cartilage, both unite, forming the superior vena cava. The 
right innominate receives the right lymphatic duct and the 
vertebral, internal mammary, inferior thyroid, and first pos- 
terior intercostal veins. The left innominate receives the 
thoracic duct and the vertebral, internal mammary, inferior 
thyroid, superior and first posterior intercostal, thymic, 
bronchial, mediastinal and pericardial veins. [873] 

The internal mammary veins have the same course and 
branches as the artery; they join the innominate. The ver- 
tebral veins correspond to and accompany only the extra- 
cranial parts of the arteries. They drain the intraspinal 
plexuses and adjacent structures of the neck, and receive the 
anterior and posterior vertebral (deep cervical) veins from 
plexuses on the front and back of the spine. The inferior 
thyroid drains the isthmus and corresponding lateral lobe of 
the gland; descending in front of the trachea, the left vein 
joins the left innominate, and the right vein the junction of 
the innominates; both veins may unite in one trunk. [874] 

Subclavian Veins. — Continuing the axillary at the outer 
border of the first rib, each runs below and in front of its artery, 
and in front of the Scalenus anticus; it joins the internal jug- 
ular behind the sternal end of the clavicle, forming the in- 
nominate. It receives the external jugular. [877] 

Lymphatics. 

Glands. — ^The parietal glands consist of the following groups: 
intercostal, lying in the posterior ends of the intercostal spaces; 
internal mammary (sternal), lying at the anterior ends of the 
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iatercostal spaces; and diaphragmatic, lying on the dia- 
phragm. The msceral glands consist of the following groups: 
anterior mediastinal, lying in the anterior mediastinum; su- 
perior mediastinal, surrounding the innominate veins along 
the upper part of the aortic arch and in front of the trachea; 
posterior mediastinal, surrounding the aorta and oesophagus; 
and bronchial, surrounding the bronchi. [923] 

Thoracic Duct. — Beginning in a dilatation (receptaculum 
chyli) opposite the first two lumbar vertebree, this ascends 
through the aortic opening of the diaphragm and on the front 
of the spine to the root of the neck, lying to the right of the 
midline below the fifth dorsal vertebra, and to the left above 
this. Then running outward between the vertebral and carot- 
id arteries it joins the commencement of the left innominate 
vein. It is about eighteen inches long, thin-walled, of varying 
but small diameter; it lies in front of the small azygos veins, 
behind the cesophagus. [906] 

Right Lymphatic Duct. — This is a short trunk draining the 
right upper half of the body ; it descends along the inner bor- 
der of the Scalenus anticus and ends in the right innominate 
vein. [909] 

The Respiratory System. 

Trachea. — Beginning at the lower border of the cricoid, this 
descends in the midline in front of the oesophagus and spine; 
it finally deviates slightly to the right, and at the upper border 
of the fifth dorsal vertebra divides into the two bronchi; it is 
slightly dilated near its middle. It consists of a fibro-elastic 
tube containing from fifteen to twenty cartilaginous rings 
which are deficient behind ; the lowest ring inclines downward 
anteriorly in a median peak, from which a strip runs backward 
between the bronchi. "Within it posteriorly a layer of trans- 
verse involuntary muscle bundles (Musculus trachealis), on 
the posterior aspect of the inner surface of the trachea, con- 
nects the ends of the rings. [972] 
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Bronchi, — Both run obliquely downward and outward, and 
divide into branches for the lobes. Their structure is that of 
the trachea. The right bronchus is the widcT and more verti- 
cal; the pulmonary artery crosses its continuation below its 
branch to the upper lobe, which is thus eparterial. The left 
bronchus is twice as long; the pulmonary artery crosses it 
above all the branches, which are thus hyparterial. [975] 

Pleura. — A central vertical partition (mediastinum thoracis) , 
extending from the spine to the anterior thoracic wall, divides 
the thoracic cavity into two lateral, or pleural, cavities. A 
serous membrane (pleura) lines each cavity and is prolonged 
onto the lung at its root, investing it completely. The part 
{visceral pleura) investing the lung is very thin and firmly ad- 
herent. The part {parietal pleura) lining the chest wall is 
arbitrarily divided according to its location (though all parts 
are continuous) as follows: The cervical pleura is the dome- 
shaped roof of the cavity, rising one-half to one and a half inches 
above the clavicle and grooved on top by the subclavian artery ; 
an expansion holds it to the first rib. The costal pleura lines 
the chest walls, from the sternum to the bodies of the verte- 
br£e. The diaphragmatic pleura lines the diaphragm external 
to the pericardium. The mediastinal pleura extends on the 
side of the mediastinum from front to back, except where it 
passes on to the intervening root of the lung; a doubled fold 
(ligamentum latum pulmonaris) is prolonged downward from 
the root of the lung, stretching between the lung and pericar- 
dium, and ends below in a free border. [977] 

Lines of Pleural Reflection. — The costal and mediastinal 
pleurae are continuous behind (posterior or vertebral line) 
along the front of the spine ; the lines on the two sides are well 
apart above, and equidistant from the mesial plane, but grad- 
ually approach below, and also deviate to the left. These two 
pleurffi are continuous in front (anterior Hne) along the back 
of the sternum; the lines of the two sides begin at the sterno- 
clavicular joints, come together just above the gladiolus, and 
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descend in the mesial plane. The right line continues in this 
plane to the ensiform cartilage, while the left line deviates 
slightly outward, opposite the fourth costal cartilage, and then 
descends. The costal and diaphragmatic pleurae are contin- 
uous (diaphragmatic line) along a curved line running a short 
distance above (except near the spine) the lower border of the 
thoracic wall, its lowest point being in the midlateral line. 
The diaphragmatic line, at its ends, joins the anterior and pos- 
terior lines ; below it there is no pleura between the Diaphragm 
and chest wall. [979] 

Mediastinal Space. — This lies between the pleural sacs and 
is arbitrarily divided by the pericardium into four portions, 
viz. : The superior mediastinum lies above the pericardium and 
is bounded below by a plane drawn from the lower border of 
the manubrium to that of the fourth dorsal vertebra. The 
middle mediastinum is the part containing the pericardium. 
The anterior mediastinum is the part in front of the pericar- 
dium, and the posterior mediastinum the part behind. [982] 

Lungs. — The lungs are soft, spongy, elastic, and of the shape 
of their cavities ; the right one is the shorter, wider, and slightly 
the larger. Each has an apex, base, two surfaces, and two bor- 
ders. The apex is rounded and rises half an inch to an inch 
and a half above the clavicle; it is grooved by the great ves- 
sels. The base is semilunar, concave, and has a thin margin, at 
the sides and behind, which descends to the level of the eighth 
rib in the midlateral line; below the margin is found a nar- 
row pleural recess (phrenico-costal sinus) . The outer surface is 
convex and grooved by the ribs. The inner surface presents a 
concavity for the pericardium, and above and behind this a 
wedge-shaped depression Qiilus) where the structures of the 
root enter. The posterior border is long, thick, and rounded; 
it descends as far as the tenth dorsal spine. The anterior bor- 
der is short, verj' sharp, and prolonged into the narrow pleural 
recess (costo-mediastinal sinus) behind the sternum. On the 
right side it fills the recess ; on the left side, over the apex of 
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the heart, it presents a marked notch, so that the recess is not 
filled and the pericardium is vmcovered. [983] 

Fissures avd Lobes. — The left hmg is divided into two lobes, 
upper and lower, by a deep fissure which penetrates nearly to 
the hilus. This fissure begins at the posterior border, two 
and a half inches below the apex, and runs, on the outer suf- 
face, to just behind the anterior end of the base. The right 
lung is divided into three lobes, upper, middle, and lower, by a 
similar fissure which ends inferiorly somewhat farther out- 
ward; and by a second cleft which begins in the main fissure 
at the posterior border, and runs horizontally over the outer 
surface to the anterior border opposite the fourth costal 
cartilage. [988] 

Root. — This consists of the structures entering the hilus and 
is enclosed by pleura; it lies behind the superior vena cava on 
the right side, and in front of the descending aorta on the left. 
The chief structures of each root are the pulmonary vessels, 
nerves, and lymphatics, bronchus, and the bronchial vessels 
and glands. The bronchus lies behind the pulmonary vessels. 
The pulmonary artery runs below the undivided part of the 
bronchus on the right side, but crosses it to a higher level on 
the left. The pulmonary veins lie at a lower level than the 
artery and bronchus, but the upper vein is in front of the 
artery. The right bronchus gives off two branches (of which 
the upper is eparterial) to the upper and middle lobes, while the 
main stem enters the lower lobe. The left bronchus sends a 
large branch to the upper lobe, and then enters the lower lobe. 
The right upper branch is eparterial, all the other branches are 
hyparterial. [989] 

The Glandular Structures. 

Mammary Glands. — One lies on each side of the front of 
the thorax in the superficial fascia, over the Pectoralis major 
and (slightly) Serratus magnus, and usually extending from 
the second to sixth rib. At the summit is a projection (nipple) 
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which is covered bj' wrinkled skin and surrounded by a colored 
circular area (areola) ; on the areola are seen many small pro- 
jections due to cutaneous glands. Each consists of glandular 
tissue covered by fat. The glandular tissue (corpus mammae) 
consists of fifteen to twenty distinct lobes which are connected 
by fibrous tissue (stroma) ; each lobe has its own duct which 
opens separately on the summit of the nipple. Each duct has 
a small dilatation (ampulla, or sinus lactiferi) . [1207] 

Thymus Gland. — This is pinkish and consists of two lobes 
of unequal size which are separated by a fissure. It ends above 
in blunt prolongations which ascend into the neck, rarely as 
far as the thyroid body. The thoracic portion lies in the su- 
perior and anterior mediastina, close behind the sternum and 
costal cartilages; it extends down to the fourth costal car- 
tilage and is in contact with the pericardium, great vessels be- 
hind, and pleural sacs. After the second year the gland slowly 
diminishes in size, or it may remain stationary till puberty 
when a rapid degeneration sets in but never becomes entirely 
complete. [1218] 

Structure. — It consists of lobules which are separated by 
septa derived from its sheath. Each lobule consists of lym- 
phoid follicles. A follicle consists of an outer cortical part, 
and a central medullary part whose cells are less closely 
packed. [1219] 
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Clavicle. — This has a shaft and two extremities, inner 
(sternal) and outer (acromial). The sternal end is enlarged 
and presents a facet, for the manubrium, which is convex 
antero-posteriorly and slightly concave vertically; the edge 
around the facet is rounded below but sharp elsewhere. The 
shaft is curved with the convexity in front in its inner two- 
thirds, and behind in its outer third. The anterior border is 
rough internally ; externally it is sharper and often has a spur 
(deltoid tubercle). The posterior border is broad internally 
but more rounded externally, where a marked projection 
(conoid tubercle) marks its union with the acromial end. The 
superior surface is smooth and looks upward and forward. 
The inferior surface looks downward and backward; near its 
sternal end is an impression for the rhomboid ligament; ex- 
ternal to this is a groove, for the Subclavius, running almost 
to the conoid tubercle. The acromial end is flattened vertically 
and expanded transversely. The anterior edge is sharp, the 
posterior is rougher, and the outer edge has an oval facet for 
the acromion process. The upper surface is smooth. The 
under surface has a ridge (trapezoid, or oblique) running 
obliquely from behind forward and outward to join the pos- 
terior border at the conoid tubercle. [184] 

Scapula. — This is triangular and flattened; it has two sur- 
faces, dorsal and ventral. The body has three borders and 
three angles. The superior border, the shortest, runs from the 
superior angle almost to the root of the coracoid process and 
there presents a notch (suprascapular). The internal (verte- 
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bral) border, the longest, connects the superior and inferior 
angles and is curved; it presents a narrow surface for muscular 
attachments. The external (axillary) border, connecting the 
external and inferior angles, is the stoutest; its upper inch is 
rough and usually limited below by a groove for the dorsalis 
scapulae artery. The superior angle is sharp and rather rect- 
angular; the inferior is blunter and more acute. The external 
angle {head) has a pyriform and slightly concave facet (glenoid 
surface) with a slightly raised edge, for the humerus ; this edge 
is confluent below with an impression (infraglenoid) , and 
blends above with a tubercle (supraglenoid) . A constricted 
portion (neck), corresponding to a line between the suprascap- 
ular notch and infraglenoid tubercle, supports the head. The 
coracoid -process springs from the whole upper part of the head 
in line with the superior border; it runs upward, then bends 
nearly at right angles, and ends in a process nmning outward 
and slightly forward over the glenoid fossa. [186] 

The spine is a triangular process on the dorsal surface; it 
divides this surface into the supraspinous and infraspinous 
fossae. One border is attached in a line running, from near the 
lower limit of the upper fourth of the vertebral border, toward 
the centre of the posterior glenoid edge; it is separated from 
this edge by a notch (great scapular). The surfaces of the 
spine are concave, look upward and downward, and enter into 
the fossffi. Its external border is free and concave. Its free 
posterior border has two strongly lipped edges, upper and 
lower, and an intervening space which is triangular at the inner 
end but narrow elsewhere. This posterior border is prolonged 
as a flattened plate {acromion process), which bends sharply 
(acromial angle) and curves forward, upward, and outward over 
the glenoid fossa. The under surface of the acromion process 
is smooth but the upper is rough ; on the internal border, near 
the tip, is a facet for the clavicle. [187] 

The supraspinous fossa, the smaller and upper, communi- 
cates with the infraspinous fossa at the great scapular notch; 
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the suprascapular notch opens into it. The infraspinous fossa 
is triangular. The ventral surface of the body is concave and has 
a rounded ridge which runs from the head and neck to the in- 
ferior angle; it also presents several rough ridges converging 
toward the neck. [188] 

Humerus. — The superior extremity comprises the head and 
tuberosities. The head forms one-third of a spheroid, articu- 
lates with the glenoid fossa, and looks upward, inward, and 
slightly backward; a shallow groove (anatomical neck) sepa- 
rates it from the tuberosities externally and is usually notched 
opposite the small tuberosity. The great tuberosity abuts on 
the outer side of the head and is continuous with the shaft ; its 
upper surface is quadrangular and divided into three facets, 
upper, middle, and lower; its outer surface is rough; a groove 
(bicipital) separates it anteriorly from the small tuberositj\ 
The small tuberosity lies in front of the outer half of the head, 
has a facet (for muscular attachment) above and in front, 
and helps form the bicipital groove. Below the tuberosities is 
seen a constriction (surgical neck) of the shaft. [190] 

The shaft in its upper half is cylindrical. Anteriorly the 
bicipital groove runs downward and slightly inward, its edges 
being prolonged from the tuberosities, as their crests, and fad- 
ing out below. The outer edge of the groove ends in the an- 
terior limb of a rough V-shaped elevation (deltoid eminence) 
on the outer side of the shaft, near the middle ; the posterior 
limb of the V winds round the outer side and is continuous 
with a ridge behind, which leads to the great tuberosity. At 
the middle of the shaft the inner surface forms a rounded border 
with a rough linear impression for the Coraco-brachiahs. The 
lower half of the shaft is compressed, and expanded laterally, 
presenting two surfaces, and two lateral borders (epicondylic 
ridges) which end inferiorly in prominences (epicondyles) . 
The internal ridge (margo mediaUs), the more curved and less 
prominent, begins in the Coraco-brachialis impression. The 
external ridge (margo lateralis) begins behind the deltoid emi- 
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nence, being separated from it by a shallow groove (muscu- 
lo-spiral) which winds round the outer edge. The anterior 
surface is triangular and has a mesial ridge. The posterior 
surface is smooth and rounded above, but flattened below. 
The internal epicondyle is the more prominent; the external is 
stunted. [191] 

The lower extremity has two articular surfaces of which the 
outer {capitellum) , for the radius, is rounded and lies on the an- 
terior surface and lower border; above this, anteriorly, is a 
depression (fossa radialis) for the radius. A shallow groove 
separates the capitellum from the inner articular surface 
(trochlea), for the ulna. The trochlea is grooved, has promi- 
nent edges which wind spirally round the lower extremity, 
curving from behind forward and inward, and its axis slightly 
oblique to the long axis of the shaft. The inner edge of the 
trochlea is the sharper and more prominent; the outer edge is 
rounded in front, but forms a crest behind the capitellum. 
Just above the trochlea anteriorly is a depression (coronoid 
fossa) for the coronoid process of the ulna, and posteriorly there 
is another (olecranon fossa) for the olecranon; only a thin 
layer of bone separates these fossae. [193] 

Ulna. — The superior extremity is enlarged and supports the 
olecranon and coronoid processes. The olecranon process is in 
line with the shaft ; its triangular posterior surface is smooth ; 
its superior surface forms, with the posterior, a rectangular 
projection; the anterior surface helps form the great sigmoid 
cavity; the anterior border is crescentic. The coronoid 
process juts forward from the fore and upper part of the shaft, 
its upper surface entering into the great sigmoid cavity; the 
anterior surface is triangular, slopes downward and backward, 
and ends below in a tubercle ; the inner surface is smooth ; of 
the lateral margins the inner is the best defined and presents 
a tubercle where is joins the superior border. The great sig- 
moid cavity is a semicircular notch, with sharp margins, formed 
by the olecranon process above and the coronoid below; 
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notches in its lateral borders constrict its deepest part; a 
longitudinal ridge, extending from the prominence of the ole- 
cranon border above to the apex of the coronoid process below, 
divides it into inner and outer parts, which respectively are 
slightly concave and convex transversely. The small sigmoid 
cavity, for the radius, is oblong and lies on the outer side of the 
coronoid process, separated from the great sigmoid cavity by 
a curved edge; it is plane vertically, concave antero-pos- 
teriorly, and pointed in front where it joins the anterior 
border of the coronoid process ; the posterior border prolongs 
the interosseous margin of the shaft. [195] 

The shaft is nearly straight, thick above but tapered below, 
and divided into two surfaces by two borders. The outer (in- 
terosseous) border is sharp in its upper three-fourths but faint 
below. The posterior border curves outward above and in- 
ward below, being continuous above with the borders of the 
triangular posterior surface of the olecranon ; it is sharp above 
but faint below where it ends on the back of the styloid proc- 
ess. The flexor surface, the front and inner side, presents a 
ridge running from the tubercle to the styloid process. Just 
below the small sigmoid cavity is a hollow triangular area, for 
the bicipital tubercle of the radius, which is limited behind by 
the interosseous crest, and in front by a line running obliquely 
downward and backward from the outer edge of the coronoid 
process. The lower fourth is limited above by a ridge which 
runs downward and backward toward the front of the root of 
the styloid process. The extensor surface is the back; supe- 
riorly it extends on the outer side of the olecranon, behind the 
sigmoid cavities; its upper third is marked off by an oblique 
ridge running from the outer border ; a faint longitudinal ridge 
divides the part below this oblique ridge. [197] 

The inferior extremity has a rounded head from whose back 

and inner side a pointed process (styloid) projects downward; 

a groove on the back and outer surface of this process extends 

upward on the shaft. The antero-external half of the circum- 
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ference of the head has a narrow convex facet for the radius. 
The inferior surface of the head is fiat, semilunar, and sepa- 
rated from the styloid process by a groove. [197] 

Radius. — The upper extremity has a disc-shaped head with a 
concavity superiorly, for the capitellum; and a smooth cir- 
cumference, broadest internally, for the small sigmoid cavity 
and orbicular ligament. Below the head is a constriction 
{neck); and below this, internally, an oval prominence (bicip- 
ital tuberosity) which is rough posteriorly but smooth ante- 
riorly. [199] 

The shaft is narrow above but broad below, triangular on 
section with the base outward, and curved outward; it has 
two surfaces separated by two borders. The internal (inter- 
osseous) border descends from the posterior border of the bi- 
cipital tuberosity, becoming sharper, and splits at the middle 
third into two lines; these run to the ends of the sigmoid 
cavity, enclosing a triangular area. The external border is 
thick and rounded above, has a rough impression at its centre, 
becomes sharper below, and ends in the styloid process. The 
anterior (flexor) surface has a ridge (anterior oblique line) 
running, from the bicipital tubercle, downward and outward to 
the middle of the outer border. The posterior (extensor) sur- 
face has a similar but less distinct ridge (posterior obUque 
line) which also ends at the centre of the outer border. [200] 

The lower extremity is triangular and turned slightly for- 
ward. Its lower surface is concave; a slight antero-posterior 
ridge divides this into two facets, a triangular external one for 
the scaphoid, and a quadrilateral inner one for the semilunar 
bone. The anterior border is prominent and rough ; the pos- 
terior is rough and has many grooves for tendons. A pointed 
process (styloid) descends from the outer side; its outer sur- 
face has a shallow groove. On the inner side of this extremity 
is a narrow facet (sigmoid cavity) for the ulna; this is plane 
vertically, concave transversely, and separated from the carpal 
facets by a rectangular edge. [201] 
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Carpal Bones. — From without inward the first (proximal) 
row consists of the scaphoid, semilunar, cuneiform, and pisi- 
form; and the second row of the trapezium, trapezoid, os 
magnum, and unciform. Each bone is irregularly six-sided, 
with non-articular palmar and dorsal surfaces. [203] 

Scaphoid. — The inferior external angle of the palmar surface 
projects (tuberosity). The superior surface is a convex facet 
for the radius; the inferior surface is convex and consists of 
two facets, for the trapezium externally, and the trapezoid 
internallJ^ The outer surface is narrow and non-articular; 
the inner surface is hollow in front, for the os magnum, and 
presents above this a narrow semilunar facet for the semilunar 
bone. The dorsal surface is non-articular. [203] 

Semilunar. — The palmar surface is larger than the dorsal. 
The superior surface is convex, for the radius; the inferior is 
deeply concave and consists of two facets, for the head of the 
OS magnum externally, and the unciform internally. The ex- 
ternal surface is crescentic, for the scaphoid; the internal sur- 
face is quadrilateral, for the cuneiform. [204] 

Cuneiform {pyramidal). — The palmar surface has, inte- 
riorly, a small oval facet for the pisiform ; the dorsal surface is 
ridged and grooved internally. The superior surface has a 
convex facet for the triangular fibro-cartilage; the in- 
ferior surface is concavo-convex, for the unciform. The 
external surface joins the semilunar; the inner is non- artic- 
ular. [205] 

Pisiform. — This is the shape and size of a large pea; dor- 
sally it has an oval facet for the cuneiform; the rest of the 
bone is rounded and non-articular. [205] 

Trapezium. — The palmar surface has a prominent ridge, 
with a groove beside it; the dorsal surface is irregular. The 
superior surface is mainly rough but presents a half oval facet 
for the scaphoid; the inferior surface has an oval and saddle- 
shaped facet for the first metacarpal. The external surface is 
non-articular. The inner surface has two facets: the upper, a 
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half oval, for the trapezoid; and the lower, circular, for the 
second metacarpal. [205] 

Trapezoid. — The palmar surface is much smaller than the 
dorsal. The superior surface has a small facet for the scaphoid, 
and the inferior a saddle-shaped one for the second metacarpal. 
The outer surface has a facet for the trapezium; and the inner 
a deeply curved facet for the os magnum. [206] 

Os Magnuvi. — The palmar and dorsal surfaces are rough. 
The superior part forms a rounded head which has convex 
facets, separated b}- a ridge, for the scaphoid and semilunar. 
The inferior surface is widest behind and divided by two 
antero-posterior ridges into three facets, for the second, third, 
and fourth metacarpals. The outer surface has a facet for the 
trapezoid; and the inner a facet, which may be subdivided, 
for the unciform. [207] 

Unciform. — The palmar surface is triangular and, at its 
lower and inner part, presents a hook-like process ; the dorsal 
surface is triangular. The superior and internal surfaces form 
a long facet for the cuneiform. The outer surface has a facet, 
sometimes two, for the os magnum ; the inferior has two facets, 
separated by a ridge, for the fourth and fifth metacarpals. At 
the junction of the superior and external surfaces is a narrow 
facet for the semilunar. [207] 

Metacarpal Bones. — There are five, lying side by side; 
each has a shaft and two extremities. The shafts are slightly 
curved ventrally; on the dorsal surface two divergent lines 
run from the base to tubercles placed on each side of the head ; 
on the palmar surface is a sharp longitudinal ridge; the sides 
are grooved. The bases (carpal extremities) are wedge-shaped. 
The heads (phalangeal ends) are rounded and have a pit on 
each side; behind each pit is a tubercle. Each head has a pha- 
langeal articular surface which is convex, widest anteriorly, 
and extends farthest on the palmar aspect, where it is notched, 
its edges forming tubercles. [209] 

The first (thumb) is the shortest and stoutest; the head is 
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large. The base has a sacUlle-shaped facet for the trapezium 
but no lateral facets ; externally it has a slight tubercle. The 
second is the longest. The base has a deep facet for the trape- 
zoid; on its radial side a half oval facet for the trapezium; 
and on its ulnar side a narrow facet for the os magnum, and 
in front of this two half-oval facets for the third metacarpal. 
The third has a pointed process (styloid), at the back of the 
base, which is directed radialward. The base has a facet 
superiorly for the os magnum, with two half-oval facets on the 
radial side for the second metacarpal, and two facets, oval or 
circular, on the ulnar side for the fourth metacarpal. The 
fourth has a quadrilateral facet at its base for the unciform, 
with two facets on the radial side for the third metacarpal, 
and a narrow facet on the ulnar side for the fifth. The fifth 
has a saddle-shaped base, for the unciform, with a tubercle 
on the ulnar side ; on its radial side is a facet for the fourth 
metacarpal. [210] 

Phalanges. — There are three for each finger and two for the 
thumb. The first (proximal) on each finger is the longest and 
stoutest, and curves slightly forward; the palmar surface is 
flat, with sharp lateral borders; the dorsal surface is convex 
transversely. The proximal end is enlarged and has an oval 
facet for the metacarpal; the distal end is smaller and its facet 
is convex and divided into two condyles by a groove. The 
second resembles the first, except that it is smaller and its prox- 
imal facet is divided by an antero-posterior ridge. The third 
(terminal, or ungual) is the smallest and has a spatula-shaped 
surface on its distal end, for the nail; its proximal facets re- 
semble those of the second. [212] 

ARTICULATIONS. 

Sterno-clavicular Joint. — This arthrodial diarthrosis in- 
volves the sternal end of the clavicle, and the manubrium and 
(slightly) superior surface of the first costal cartilage, close 
to the sternum. A nearly circular interarticular fibro-cartilage, 
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which is thinnest at the centre and sometimes perforated, 
divides the joint into two cavities. The cartilage adheres to 
the capsule; it is fixed to the first costal cartilage by its 
lower margin, and to the apex of the clavicular facet by its 
upper margin. There are two synovial membranes for the two 
cavities. [273] 

The capsule is thin below but thick elsewhere. It presents 
the following thickenings, or proper ligaments, viz.: Anterior 
sterno-clavicular ; short fibres running from the front of the 
sternal end of the cla^^cle, downward and inward to the front 
of the sternum and anterior border of the first costal cartilage. 
Posterior sterno-clavicular ; similar but weaker fibres on the 
posterior surface. [273] 

Accessory Ligaments. — The interclavicular is a broad band 
running from the apex of the sternal end and the adjacent 
margins of the facet on one clavicle to those on the other. 
While crossing the supra-sternal notch it dips down and is 
partly attached to the sternum. The rhomboid consists of short 
fibres running from the top of the first costal cartilage, up- 
ward and outward to the rough impression on the under 
surface of the sternal end of the clavicle. [274] 

Acromio-clavicular Joint. — ^This is an arthrodial diarthrosis 
between the acromion process and acromial end of the clav- 
icle. It has a complete capsule whose upper and lower parts 
{superior and inferior acromio-clavicular ligaments) are espe- 
cially strong. A meniscus usually lies obliquely within, and 
attached by its edges to, the capsule ; it is usually incomplete. 
A synovial membrane lines the capsule. [274] 

Coraco-clavicular Ligament. — Tliis is accessory to the joint 
and is divisible into two parts, conoid and trapezoid. The 
conoid ligament is a triangular band attached by its apex to the 
top of the coracoid process close to the supra-scapular notch, 
and by its base to the conoid tubercle of the clavicle. The 
trapezoid ligament is a band attached below to the top of the 
posterior half of the coracoid process, antero-external to the 
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preceding; and above to the trapezoid ridge on the under sur- 
face of the clavicle. A bursa usually lies in the re-entrant 
angle of junction of these two parts. [274] 

Ligaments of the Scapula. — The coraco-acromial is a tri- 
angular band attached by its base to the postero-external bor- 
der of the coracoid process, and by its apex to the tip of the 
acromion process just external to the acromio-clavicular joint. 
The suprascapular is a short, flat band bridging the suprascap- 
ular notch; a small duplicate may bridge the foramen ven- 
trally. The spino-glenoid consists of fibres running from the 
external border of the spine to the back of the head. [275] 

Shoulder Joint. — ^This is an enarthrodial diarthrosis be- 
tween the head of the humerus and the glenoid fossa of the 
scapula. The glenoid ligament, lying within the capsule, is a 
strong ring of dense fibrous tissue, which is attached to the free 
margin of the glenoid fossa along its broad outer edge, or base; 
its inner edge is free and thin; the long tendon of the Biceps 
partly fuses with it at the apex of the fossa. [276] 

The capsule is attached above to the circumference of the 
fossa, external to the glenoid ligament, and also to the liga- 
ment; and below to the neck of the humerus. It is strongest 
above; the fibres are partly circular but mainly longitudinal. 
A prolongation {transverse humeral ligament) bridges the part 
of the bicipital groove between the tuberosities of the hu- 
merus ; it leaves an opening for the long tendon of the Biceps, 
which runs within the capsule, above the head and neck of the 
humerus. There is usually another opening in its upper and 
front part under the Subscapularis tendon, where a protrusion 
of the synovial membrane forms a bursa; there may be an 
opening under the Infraspinous tendon; through these open- 
ings the joint communicates with the bursas under these 
tendons. The tendons of the Subscapularis, Supraspinatus, 
and Infraspinatus fuse with the upper part of the capsule. 
On the inner aspect of the anterior part of the capsule are 
seen three thick bands (gleno-humeral ligaments), which are 
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formed by its longitudinal fibres and run from the anterior 
border of the glenoid fossa to the neck of the humerus ; of 
these, one (superior) lies above the opening under the Sub- 
scapularis tendon, and the others (middle and inferior) lie 
below it. [276] 

Accessory Ligaments. — The coraco-humeral is a flat band run- 
ning from the outer border of the root of the coracoid process 
to the neck of the humerus close to the great tuberosity; its 
posterior border fuses with the capsule. The coraco-glenoid (in- 
constant) is a band arising from the coracoid process with the 
preceding, and running to the upper and posterior margin of 
the head of the scapula. [277] 

The synovial membrane lines the capsule, extending from the 
margin of the glenoid fossa to the humeral attachments of the 
capsule, whence it is reflected on the humeral neck, chiefly in- 
feriorly, as far as the articular surface. It forms a sheath for 
the Biceps tendon, being prolonged into the bicipital groove, 
and conmiunicates with the bursse. [278] 

Elbow Joint. — This is a ginglymus diarthrosis between the 
trochlea and capitellum of the humerus and, respectively, the 
great sigmoid cavity of the ulna, and the cup on the head of 
the radius. It has a complete capsule formed by the union of 
the four following proper ligaments, viz.: The anterior is a 
layer of oblique, vertical, and transverse fibres, attached 
above to the upper margins of the coronoid and supracapitel- 
lar fossae; and below to the margin of the coronoid process 
and to the orbicular ligament, some fibres reaching the neck 
of the radius; the lateral portions are relatively thin. The 
posterior is a thin layer attached above to the margin of 
the olecranon fossa; and below to the summit and sides of 
the olecranon process; externally some fibres run from the 
back of the capitellum to the posterior border of the lesser 
sigmoid cavity. [279] 

The internal lateral is a fan-shaped layer, strongest at its 
margins; it is attached above to the anterior, inferior, and pos- 
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terior aspects of the internal condyle, and below to the inner 
margin of the great sigmoid cavity. The anterior band goes to 
the inner margin of the coronoid process, the posterior band to 
that of the olecranon, and the weak intermediate fibres to a 
transverse band which connects the inner margins of the coro- 
noid and olecranon processes. The external lateral is a flat 
band attached above to the back and lower part of the exter- 
nal condyle, and blending below with the orbicular ligament 
of the superior radio-ulnar joint. [280] 

Pads of fat lie within the capsule in front of the coronoid 
and supracapitellar fossae, and projecting toward the olecranon 
fossa. The synovial membrane lines the capsule, fat pads, and 
the enclosed bone which is not covered by cartilage, especially 
the radial neck; the elbow and superior radio-ulnar joints 
have a common cavity. [281] 

Superior Radio-ulnar Joint. — This is a lateral ginglymus be- 
tween the lesser sigmoid cavity of the ulna and the side of the 
head of the radius. Its synovial membrane is continuous with 
that of the elbow joint. The special feature is the orbicular 
ligament, a broad band which forms four-fifths of a circle and 
is attached by its ends to the anterior and posterior margins 
of the lesser sigmoid cavity; it encircles the head of the radius 
and is widest above. [281] 

Inferior Radio-ulnar Joint. — This is a lateral ginglymus be- 
tween the side of the head of the ulna and the sigmoid cavity 
of the radius ; it includes the lower end of the head of the ulna, 
which articulates with the fibro-cartilage. The triangular inter- 
articular fibro-cartilage is attached by its apex to the depression 
on the outer side of the root of the ulnar styloid process, and by 
its base to the edge between the sigmoid cavity and carpal sur- 
face of the radius, binding them together; it helps form two 
joints. The capsule is imperfect and consists of transverse 
fibres {anterior and posterior radio-ulnar ligaments) connecting 
the bones in front and behind. A synovial membrane com- 
pletes the cavity, covers the fibro-cartilage, and sends a diver- 
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ticulum (recessus sacriformis) upward between the radius and 
ulna. [282] 

Accessory Ligaments. — The interosseous membrane is a strong 
layer connecting the interosseous borders of the radius and 
ulna; its fibres run chiefly downward and outward. It begins 
about an inch below the bicipital tuberosity, leaving a gap 
(hiatus interosseous) above its upper border, and extends 
downward to the inferior radio-ulnar joint. The oblique liga- 
ment is a slender band running from the outer part of the coro- 
noid process, downward and outward to the radius just below 
the bicipital tuberosity. [283] 

Radio-carpal Joint. — This is a bi-axial diarthrosis, or con- 
dyloid joint, between the radius and triangular fibro-cartUage, 
and the scaphoid, semilunar, and cuneiform bones. It has a 
complete capsule, lined by a synovial membrane, and divisible 
into the four following proper ligaments, viz.: The external 
lateral is a band running from the tip of the radial styloid 
process to a rough area at the base of the tubercle of the sca- 
phoid. The internal lateral is a rounded band running from 
the tip of the ulnar styloid process to the rough non-articular 
border of the cuneiform, some fibres being prolonged to the 
pisiform. The anterior is a layer attached to the anterior bor- 
der of the lower end of the radius and (slightly) base of the 
ulnar styloid process, adhering to the triangular fibro-cartilage. 
Some fibres are transverse ; most run obliquely downward and 
inward to the palmar surfaces of the scaphoid, semilunar, 
cuneiform, and (sometimes) os magnum; fibres from the ulna 
run obliquely outward. The posterior is a layer running from 
the posterior border of the lower end of the radius, obliquely 
downward to the dorsal surfaces of the proximal carpal row, 
especially the cuneiform. [283] 

Carpal Joints. — These are gliding (arthrodial) diarthroses. 
Joints of proximal row: The scaphoid, semilunar, and cunei- 
form are united by short and strong transverse ligaments, viz. : 
two (anterior, or palmar) between their palmar surfaces; two 
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(posterior, or dorsal) between their dorsal surfaces; and two 
(interosseous) between their lateral surfaces, at the level of 
their superior surfaces, separating the radio-carpal from the 
inter-carpal joints. Joints of distal row : The trapezium, trape- 
zoid, OS magnum, and unciform are united by similar ligaments, 
three palmar, three dorsal, and three interosseous, though one 
of the latter, between the trapezium and trapezoid, is often 
absent. Pisi-cuneiform joint : This has a complete capsule 
with two strengthening bands (pisi-unciform and pisi-metacar- 
pal) running from the lower and inner aspect of the pisiform to, 
respectively, the hook of the unciform and the base of the 
fifth metacarpal. [284] 

Transverse Carpal Joint. — This is between the two rows; it 
has a strong and complete capsule with certain special, though 
not readily defined bands as follows : Palmar ligaments radiat- 
ing from the os magnum to the scaphoid, cuneiform, and pisi- 
form; oblique fibres filling the interval between the os mag- 
num and semilunar, some passing from the scaphoid to the 
cuneiform and others descending from the anterior radio-carpal 
ligament. Dorsal ligaments of feebler structure, the chief be- 
ing a band between the scaphoid and os magnum, and another 
between the cuneiform and unciform. Lateral ligaments con- 
tinuous with those of the radio-carpal joint, one (external) run- 
ning between the radial surfaces of the scaphoid and trape- 
zium, and the other (internal) between the ulnar surfaces of 
the cuneiform and unciform. An interosseous ligament may 
join the os magnum to the scaphoid. The synovial membrane 
extends between the two rows and has prolongations between 
the bones of each row; through absence of interosseous liga- 
ments it may communicate with the adjacent joints. [285] 

Intermetacarpal Joints. — These are arthrodial diarthroses 
between the opposing surfaces of the bases of the four inner 
metacarpals; their cavities are continuous with that of the 
carpo-metacarpal joint. Three strong transverse ligaments 
bind the adjacent palmar, dorsal, and interosseous areas of the 
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metacarpal bones, ^-iz.: the Hgamenta basium volaria, dorsalia, 
et interossea. [287] 

Carpo-metacarpal Joints. — Articulatio carpo-metacarpea pol- 
licis : The joint between the trapezium and first metacarpal is 
one of mutual coaptation of saddle-shaped surfaces. It has a 
complete capsule with palmar, dorsal, external lateral, and 
internal lateral bands; and a separate synovial membrane. 
Articulationes carpo-metacarpece digitorum : These are arthro- 
dial diarthroses between the distal carpal row and the four 
inner metacarpals. There is a common capsule with special 
oblique bands, ^dz. : Oblique palmar ligaments ; one or two slips 
running to each metacarpal from the carpal bones, but the third 
may get three. Oblique dorsal ligaments; similar stronger 
bands joining the second metacarpal to the trapezium and 
trapezoid ; the middle metacarpal to the os magnum and (often) 
trapezoid; the fourth metacarpal to the os magnum and 
unciform; and the fifth metacarpal to the unciform. One or 
two interosseous ligaments lie within the capsule, usually in 
relation to the contiguous margins of the bases of the third 
and fourth metacarpals, and extending thence to the adjacent 
margins of the os magnum and unciform. A synovial mem- 
brane lines the capsule and has prolongations into the inter- 
metacarpal and intercarpal joints. [287] 

Metacarpo-phalangeal Joints. — The thumb is a ginglymus 
diarthrosis ; the others are slightly modified enarthrodial diar- 
throses. Each joint has a capsule (which cannot be demon- 
strated dorsally) with its separate synovial membrane. Strong 
cord-like external lateral and internal lateral ligaments run, 
from the tubercles and adjacent depressions on the sides of the 
heads of the metacarpals, to the contiguous non-articular areas 
on the bases of the proximal phalanges. The palmar ligaments 
are plates of fibro-cartilage placed between and connected 
with the lateral ligaments, and grooved ventrally for ten- 
dons. [288] 

Tra7isverse Metacarpal Ligament. — This structure unites 
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the distal extremities of the four inner metacarpals ; it is com- 
posed of three sets of transverse fibres placed in front of the 
three inner interosseous spaces. [288] 

Interphalangeal Joints. — These are ginglymus diarthroses. 
They resemble the metacarpo-phalangeal joints, each having a 
capsule with palmar and lateral cord-like ligaments, and a 
synovial membrane. The extensor tendons are their chief sup- 
port dorsally, as in the metacarpo-phalangeal joints. [288] 
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Fascia. 

Fascia. — Axillary Region. — The pectoral deep fascia invests 
the Pectoralis major and, at its outer border, becomes thickened 
and forms the floor of the axilla (axillary fascia) ; thence it is 
continued posteriorly onto the posterior fold of the axilla, and 
externally to join the deep fascia of the arm. A deeper stratum 
{costo-coracoid membrane) descends from the under surface of 
the clavicle in two layers which enclose the Subclavius and 
then unite in one layer; this splits again to enclose the Pec- 
toralis minor, then unites and passes under the axillary floor to 
join the fascia over the Biceps and Coraco-brachialis. The part 
extending from the first costal cartilage to the coracoid process 
is thickened {costo-coracoid ligament). [321] 

Shoulder. — The deep fascia is attached to the clavicle and 
the acromion process and spine of the scapula. [327] 

Arm. — The deep fascia is attached to the condyles and ole- 
cranon process. Two processes run inward from it to the su- 
pracondj'loid ridges; the stronger (internal intermuscular 
septum) lies between the Triceps and Brachiahs anticus and 
extends upward to the insertion of the Coraco-brachialis; the 
weaker (external intermuscular septum) lies between the Tri- 
ceps and the Brachialis anticus and Brachio-radialis, and ex- 
tends upward to the insertion of the Deltoid. [332] 
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Muscles. 
Pectoral Group. 

Pectoralis Major. — Origin; (clavicular portion) inner half, 
or two-thirds, of front of clavicle; (costo-sternal portion) an- 
terior surface of sternum, first six costal cartilages; (abdom- 
inal portion) a separate slip from the aponeurosis of the 
Obliquus externus. Course; it so twists on itself that the 
lower fibres get behind the upper and are inserted higher on 
the humerus. Insertion ; outer border of bicipital groove of 
humerus, extending to the great tuberosity and blending with 
the insertion of the Deltoid and Latissimus dorsi; a band 
ascends from this to the shoulder- joint capsule, enveloping the 
Biceps tendon, and another descends to the fascia of the 
arm. [322] 

Pectoralis Minor. — Origin ; third, fourth, and fifth ribs an- 
teriorly; fascia on third and fourth intercostal spaces. Inser- 
tion; front of tip of coracoid process; (usually) conjoint origin 
of Biceps and Coraco-brachialis. [324] 

Subclavius. — Origin; upper surface of first costal cartilage 
in front of costo-clavicular ligament. Insertion; groove in 
middle third of under surface of clavicle. [324] 

Serratus Magnus. — Origin; external aspect of upper eight 
ribs, by fleshy sUps; the first slip is double and attached to 
the upper two ribs and intervening fascia. Insertion; (from 
upper two ribs) ventral aspect of upper angle of scapula; (three 
slips from second to fourth ribs) vertebral border of scapula; 
(four slips from fifth to eighth ribs) ventral aspect of lower 
angle of scapula. [325] 

Shoulder Group. 

Deltoid. — Origin; front of outer third of clavicle ; outer bor- 
der of acromion process; lower border of spine of scapula. 
Course; the most anterior fibres are parallel ; the intermediate 
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ones are multipennate and attached above and below to three 
or four septal tendons. Insertion; outer side of shaft of hu- 
merus at the V-shaped impression lying above the spiral 
groove. A bursa separates the muscle from the shoulder- joint 
capsule. [327] 

Supraspinatus. — Origin ; supraspinous fossa and fascia cov- 
ering it. Course; under the acromion process and coraco- 
acromial ligament. Insertion; (by a broad, thick tendon) 
uppermost facet on great tuberosity of humerus; capsule of 
shoulder joint. [329] 

Infraspinatus. — Origin; infraspinous fossa (except a flat 
surface along the axillary border) and fascia covering it. 
Course; a bursa separates it from the neck of the humerus. 
Insertion ; middle facet of great tuberosity of humerus ; capsule 
of shoulder joint. [329] 

Teres Minor. — Origin; upper two-thirds of flat surface on 
back of axillary border of scapula. Insertion ; lowest facet on 
great tuberosity of humerus; shoulder- joint capsule. [329] 

Teres Major. — Origin; lower third of flat surface on back 
of axillary border of scapula, except a small area at lower 
angle. Course; the upper border is separated from the Sub- 
scapularis and Teres minor by a triangular interval which the 
long head of the Triceps divides into two openings, one quadri- 
lateral and the other triangular. Insertion; inner border of 
bicipital groove of humerus. [330] 

Subscapularis. — Origin; whole subscapular fossa, except at 
the angles; septa attached to the ridges in the fossa. Inser- 
tion; lesser tuberosity of humerus; capsule of shoulder joint. 
A bursa separates it from the neck of the scapula. [330] 

Dorsal Group. 

Latissimus Dorsi. — Origin; vertebral aponeurosis (connect- 
ing it with the spine) ; posterior part of iliac crest; lower three 
or four ribs, by fleshy interdigitations with External oblique; 
(usually) lower angle of scapula. Insertion; floor of bicipital 
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groove of humerus. A bursa separates its tendon from that 
of the Teres major just before they fuse. [319] 

Arm Grovp. 

Coraco-brachialis. — Origin; tip of coracoid process, con- 
jointly with short head of Biceps. Insertion; impression at 
middle of inner border of humerus. [332] 

Biceps. — Origin; (short head) tip of coracoid process, with 
preceding; (long head) supra-glenoid impression at root of 
coracoid process, and glenoid ligament, by a long rounded ten- 
don. Course ; the two bellies become united by fascia and join 
a flat tendon. Insertion ; rough posterior portion of bicipital 
tubercle of radius ; deep fascia of forearm internally, by a mem- 
branous band (semilunar, or bicipital fascia) derived from the 
lower muscle fibres and the inner and anterior part of the 
tendon. [332] 

Brachialis Anticus. — Origin; lower two- thirds of front of 
humerus, below Deltoid insertion ; both intermuscular septa. 
Insertion ; inferior surface of ulnar coronoid process. [334] 

Triceps. — Origin ; (middle, long, or scapular head) axillary 
border of scapula just below glenoid fossa; (outer head) outer 
border of humerus from insertion of Teres minor to musculo- 
spiral groove, external intermuscular septum; (inner head) 
triangular area on back of humerus from insertion of Teres 
major to olecranon fossa, both intermuscular septa. Course; 
the heads join a broad, common tendon. .Insertion; upper end 
of olecranon process and deep fascia of forearm on either side 
of it. [334] 

Brachial Plexus. — This is formed by the anterior primary 
divisions of the lower four cervical nerves and most of the first 
thoracic; it often receives a branch from the fourth cervical, 
and sometimes one from the second thoracic which enters the 
intercosto-humeral. It appears in the posterior triangle be- 
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tween the Scaleni, anticus and medius, and quickly unites in 
primary cords, the first being formed by the fifth and sixth 
cervical, the second by the seventh cervical, and the third by 
the eighth cervical and first dorsal ; at the same time each cer- 
vical nerve divides into two trunks, ventral and dorsal. Then 
passing under the clavicle these trunks unite in secondary 
cords, named from their relation to the axillary artery. The 
outer cord, on the outer side of the artery, is formed by the 
ventral trunks of the fifth, sixth, and seventh cervical; the 
inner cord, on its inner side, by the ventral trunk of the eighth 
cervical and the whole first thoracic; and the posterior cord, 
placed behind it, by the dorsal trunks of the lower four cervical 
nerves. [622] 

Above the clavicle (supraclavicular nerves) the branches are 
as follows : Twigs from the lower four cervicals, near the fora- 
mina, to the Longus colli and all the Scaleni. A branch from 
the fifth cervical to the phrenic. A branch from the first 
primary cord to the Subclavius, descending over the sub- 
clavian artery and often communicating with the phrenic. 
Posterior scapular: Arising from the fifth cervical, near the 
foramen, this pierces the Scalenus medius, appears in the pos- 
terior triangle and descends along the vertebral border of the 
scapula, under and supplying the Levator anguli scapula^ and 
Rhomboids. Long thoracic : This arises from the fifth, sixth, 
and seventh cervicals, at the foramina, by three roots; it 
pierces the Scalenus medius in one or two trunks and descends 
behind the plexus, then between the axillary artery and upper 
edge of the Serratus magnus, and then over the outer surface 
of the Serratus magnus, which it supplies. Suprascapular : 
Arising from the back of the first primary cord, this runs 
downward and outward above the plexus, and through the 
suprascapular foramen, where it supplies the Supraspinatus ; 
it then runs in the great scapular notch to supply the Infra- 
spinatus ; branches supply the shoulder joint. [624] 

Below the clavicle {infraclavicular nerves) the outer cord 
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gives off the external anterior thoracic, musculo-cutaneous, 
and median (outer head) ; the inner gives off the ulnar, median 
(inner head), internal cutaneous, lesser internal cutaneous, 
and internal anterior thoracic ; the posterior cord gives off the 
circumflex, three subscapular, and the musculo-spiral. These 
are divided into two sets, an anterior derived from the inner 
and outer cords, and a posterior derived from the posterior 
cord. [625] 

Anterior Thoracic Nerves. — :The external arises from the 
outer cord by three roots, from the fifth, sixth, and seventh 
cervical; and the internal from the inner cord, from the last 
cervical and first thoracic. Each descends on either side of the 
axillary artery; a communicating loop crosses the artery and 
connects them. Branches of the external pierce the costo- 
coracoid membrane to reach the sternal and clavicular por- 
tions of the Pectoralis major. Branches of the internal and of 
the communicating loop pierce the Pectoralis minor, supply- 
ing it and the sternal part of the Pectoralis major. [626] 

Musculo-cutaneous. — Arising from the outer cord this de- 
scends between the axillary artery and the Coraco-brachialis, 
and then through the latter and between the Biceps and 
Brachialis anticus to the bend of the elbow; here it pierces the 
deep fascia and divides into cutaneous branches, anterior and 
posterior, for the outer side of the forearm. Muscular branches 
supply both heads of the Biceps, and the Brachialis anticus; 
the nerve to the Coraco-brachialis, from the seventh cervical, 
usually arises with it but soon separates. [627] 

Median. — The outer head arises from the outer cord and 
descends on the outer side of the axillary artery; the inner 
head, arising from the inner cord, crosses the artery to join the 
outer head in the upper arm. The united nerve descends on 
the outer side of the brachial artery, then crosses this to the 
inner side and enters the forearm between the heads of the 
Pronator radii teres. It has no branches in the arm. [627] 

Ulnar. — Arising from the inner cord, this descends between 
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the axillary vessels, and on the inner side of the brachial artery 
to the midarm; then passing behind the internal intermus- 
cular septum it descends, with the inferior profunda artery, 
to the interval between the olecranon and internal condyle; 
thence it runs between the heads of the Flexor carpi ulnaris 
to the forearm. It has no branches in the arm. [629] 

Internal Cutaneous. — Arising from the inner cord, this de- 
scends superficial to the main vessels, pierces the deep fascia 
at the midarm, and supplies the lower half of the arm antero- 
internally. Then accompanying the basilic vein to the elbow 
it divides into two branches, anterior and internal, for the 
forearm. [631] 

Lesser Internal Cutaneous. — Arising from the inner cord 
this descends between the axillary vessels, pierces the deep 
fascia internally, and supplies the skin on the upper half, or 
more, of the upper arm internally. It varies inversely in size 
with the inter costo-humeral, and may be absent. [632] 

Circumflex. — Arising from the posterior cord, this runs 
downward and outward behind the axillary artery, and then, 
with the posterior circumflex vessels, through the quadrilat- 
eral space bounded by the humerus, Subscapularis, Teres 
major and Triceps (long head). Then winding round the sur- 
gical neck of the humerus it supplies the Teres minor and 
Deltoid, ending in the latter; branches supply the shoulder 
joint. A cutaneous branch descends under the Deltoid and 
then runs through it, or around its lower border, to the skin 
over its insertion, and the upper half of the arm on the outer 
side. [632] 

Musculo-spiral. — Arising from the posterior cord, this de- 
scends behind the axillary artery, and then on the inner side 
of the humerus, lying upon the Triceps (long head) behind the 
brachial artery. Then running in the spiral groove behind the 
middle third of the humerus, with the superior profunda 
artery, it pierces the external intermuscular septum, descends 
to the bend of the elbow, lying in front of the external condyle 
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and between the Brachialis anticus and Brachio-radialis, and 
divides into the radial and posterior interosseous. In the arm 
its branches arise in three sets, viz. : on the inner side, behind, 
and on the outer side of the humerus. [632] 

Internal Branches. — The internal cutaneous pierces the fascia 
high up, internally, and supphes the skin of the arm internally 
in its upper third, above and behind the area of the lesser in- 
ternal cutaneous. Muscular branches, in two sets, supply the 
long head and the inner head of the Triceps; one of the latter 
(ulnar collateral) accompanies the ulnar nerve to the lower 
part of the muscle. Posterior branches : Muscular branches, 
arising in the groove, supply all the heads of the Triceps; the 
branch to the inner head runs through it and behind the ex- 
ternal condyle to the Anconeus. External branches : Two cu- 
taneous branches arise before it pierces the external intermus- 
cular septum and pierce the deep fascia below ; the superior 
descends behind the external condyle, supplying the sldn on 
the lower third of the arm, externally and behind, and the up- 
per half of the back of the forearm ; the inferior branch goes to 
the forearm. Muscular branches, arising between the Brachi- 
alis anticus and Brachio-radialis, supply them and the Exten- 
sor carpi radialis longior, and sometimes the brevior. [633] 

Subscapular. — All three arise from the posterior cord. The 
first (short) descends behind the axillary artery to the Sub- 
scapularis. The second (lower) runs downward and outward 
behind the axillary artery and below the circumflex nerve 
to the Teres major; it also sends branches to the Subscapu- 
laris. The third (long) runs downward and outward between 
the two preceding, and over the posterior axillary wall with 
the subscapular artery, to enter the Latissim\xs dorsi on its 
anterior (inner) surface. [635] 

Intercosto-humeral. — This is the lateral cutaneous branch 
of the second thoracic. It pierces the Intercostals and Serratus 
magnus, crosses the axilla, piercing the deep fascia just beyond 
the posterior axillary fold, and then descends on the arm to 
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the interval between the olecranon and internal condyle. It 
suppUes the skin of the armpit and back of the arm internally 
as far as the elbow. It joins the lesser internal cutaneous and 
communicates with the posterior part of the lateral branch of 
the third intercostal. [636] 

Arteries. 

Axillary. — Beginning at the outer border of the first rib as 
a continuation of the subclavian, this runs downward and 
slightly outward along the outer wall of the axilla, internal to 
the humerus ; it becomes the brachial at the lower border of the 
Teres major. It is arbitrarily di\'ided into three parts, the 
first above, the second behind, and the third below the Pec- 
toralis minor. It lies external to the axillary vein; the cords 
and branches of the brachial plexus lie closely behind it, at its 
sides, and (third part) in front of it. Its branches are as fol- 
lows: [827] 

Superior Thoracic. — A small branch from the first part, run- 
ning downward and inward on the first intercostal space. 
Acromio-thoracic : A short branch from the second part which 
runs forward over the upjjer border of the Pectoralis minor and 
divides into four branches, viz.: cla^dcular, to the sterno- 
clavicular joint; pectoral, descending between the two pec- 
toral muscles; humeral, descending in the groove between the 
Deltoid and Pectoralis major; and acromial, crossing the 
coracoid process to the acromion. Long thoracic: A branch 
from the second part which descends along the lower border 
of the Pectoralis major and often (external mammary artery) 
supplies the mammary gland. Alar thoracic: A branch, or 
branches, of irregular origin, to the axillary glands. Subscap- 
ular : A large branch from the third part which descends along 
the lower border of the Subscapularis with the long subscapu- 
lar nerve; a branch (dorsalis scapulae) runs through the trian- 
gular space between the Supscapularis, Teres major, and Triceps 
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(long head) to the infraspinous fossa, often grooving the bor- 
der of the scapula and always sending a branch (infrascapular) 
to the subscapular fossa. [828] 

Posterior Circumflex. — A branch from the third part which 
runs backward with the circumflex nerve through the quadri- 
lateral interval between the Triceps (long head), Teres major 
and minor, and humerus, and then around the latter to end 
under the Deltoid. Its branches are muscular; acromial, to 
that process ; descending, along the Triceps (outer head) ; ar- 
ticular, to the shoulder joint; nutrient, to the head of the hu- 
merus ; and terminal, to the Deltoid. Anterior circumflex : A 
small branch from the third part, close to the preceding, 
which runs outward around the front of the neck of the hu- 
merus and sends a branch (ascending bicipital) upward in the 
bicipital groove. [829] 

Brachial. — Beginning at the lower border of the Teres major 
this descends at the inner side of the Biceps, lying successively 
on the Triceps (long and inner heads), Coraco-brachialis (inser- 
tion), and Brachialis anticus. Entering the ante-cubital fossa 
it divides opposite the neck of the radius into the radial and 
ulnar. Its branches are as follows. Superior profunda: A 
large branch arising high up, accompanying the musculo-spiral 
nerve in the musculo-spiral groove. It divides into two 
branches ; one (posterior terminal) descends behind the exter- 
nal intermuscular septum to the back of the external condyle ; 
the other (anterior terminal) accompanies the nerve through 
the septum and descends on it to the front of the external con- 
dyle. Behind the humerus it also gives off a slender twig 
which descends in the Triceps (internal head) to the back of 
the elbow, a nutrient branch to the humerus posteriorly, 
and an ascending branch. Muscular, to the muscles. Nutri- 
ent, to the humerus anteriorly. [830] 

Inferior Profunda. — A branch which descends with the 
ulnar nerve, through the internal intermuscular septum, to the 
back of the internal condyle. Anastomotic : A branch aris- 
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ing low down and running inward on the Brachialis anticus, 
through the internal intermuscular septum, and then outward 
under the Triceps to the back of the external condyle. All the 
branches reaching the condyles anastomose with each other 
and the branches of the radial and ulnar, viz. : External con- 
dyle; (anteriorly) anterior branch of superior profunda, radial 
recurrent; (posteriorly) posterior branch of superior profunda, 
anastomotic, posterior interosseous recurrent. Internal con- 
dyle: (anteriorly) anastomotic, anterior ulnar recurrent; 
(posteriorly) inferior profunda, anastomotic, posterior ulnar 
recurrent. [831i] 

Veins. 

The veins are in two sets, superficial and deep. The deep 
veins, except the axillary, which is single, accompany (venae 
comites) the arteries in pairs. The superficial veins do not 
accompany arteries. [888] 

Axillary. — Beginning at the lower border of the Teres major, 
as a continuation of the basilic, this ascends internal to the 
artery and becomes the subcla\dan at the outer border of the 
first rib. Besides tributaries corresponding to the arterial 
branches it receives the brachial vena; comites at the lower 
border of the Subscapularis, and the cephalic at the upper 
border of the Pectoralis minor. [888] 

Superficial Veins. — The basilic is formed at the inner side of 
the bend of the elbow by the union of the median bjisilic and 
posterior ulnar. Ascending along the inner border of the Bi- 
ceps to the middle of the arm, it runs through an opening (hia- 
tus semilunaris) in the deep fascia, continues deeply along the 
inner side of the brachial artery, and becomes the axillary at 
the lower border of the Teres major. The cephalic is formed at 
the outer side of the bend of the elbow by the union of the 
radial and median cephalic. It ascends along the outer bor- 
der of the Biceps and then, piercing the deep fascia, between 
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the Deltoid and Pectoralis major. Just below the clavicle it 
pierces the costo-coracoid membrane and joins the upper part 
of the axillary. [891] 

Lymphatics. 

Superficial Glands. — These lie in the subcutaneous tissue in 
two groups, upper and lower. The vpper (supra-trochlear) 
group lies just above the internal condyle, beside the basilic 
vein, and usually contains but two glands. The loivcr (ante- 
cubital) group (inconstant) consists of two or three glands in 
front of the elbow. [913] 

Deep Glands. — Besides one or two glands found with the ar- 
teries of the forearm, and a few with the brachial artery, there 
are two main divisions, viz. : The infra-clavicular glands lie just 
below the clavicle, deep in the groove between the Pectoralis 
major and Deltoid. The axillary glands lie along the vessels in 
the axilla in three groups, viz.: one (external group) consists 
of a chain of six or more glands along the antero-internal aspect 
of the axillary vessels, extending from the lower border of the 
Pectoralis major to the outer border of the first rib; one (pos- 
terior, or subscapular set) consists of four or five glands on the 
posterior axillary wall, along the subscapular artery ; the third 
(anterior axillary, or pectoral glands) of four or five glands 
at the front part of the axilla, in the angle between the 
Serratus magnus and Pectoral muscles ; and the fourth (cen- 
tral group) of from three to five glands at the base of the 
axilla, upon the axillary fascia and between the other 
groups. [914] 

FOREARM, WRIST, AND HAND. 

Fascia. 

Deep Fascia. — In the forearm it is attached to the whole 
posterior border of the ulna. [337] 

At the im-ists it is strengthened by transverse fibres and 
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forms the annular ligaments. The anterior annular ligament is 
a wide band attached externally to the scaphoid and trape- 
zium; and internally to the pisiform and unciform. Arching 
over the carpus it forms a small compartment externally for 
the tendon of the Flexor carpi radialis, witli its synovial 
sheath; and a large compartment internally which transmits 
the median nerve, the tendon of the Flexor longus pollicis in 
one synovial sheath, and the flexor tendons of the fingers in 
another sheath. The posterior annular ligament is a wide and 
oblique band lying somew^hat higher and running from the 
outer side of the radius to the lower end of the ulna, the car- 
pus, and the carpal internal lateral ligament. Septal bands 
running from it to the radius and ulna di^dde it into six com- 
partments, each with its synovial sheath. The compartments 
are occ\ipied, from without inward, by the tendons of the 
Extensores (1) ossismetacarpi pollicis, and brevis pollicis; (2) 
carpi radialis, longior and brevior; (3) longus pollicis; (4) 
communis digitorum, and indicis; (5) minimi digiti; (6) carpi 
ulnaris. [337] 

The palmar fascia is a thick and triangular portion attached 
by its apex to the lower edge of the anterior annular ligament, 
and continuous laterally with tire deep fascia. Its base sepa- 
rates into four slips, for the fingers, which are connected by 
transverse fibres (superficial transverse metacarpal ligament); 
each slip divides in two parts, which are attached to the sides 
of the metacarpo-phalangeal joints and proximal phalanges 
of the fingers. [338] 

The digital sheaths are tubular envelopes which enclose the 
flexor tendons, are continuous with the palmar fascia, and are 
attached to the sides of the phalanges and interphalangeal 
joints. They are loose and thin over the interphalangeal joints 
but thickened (ligamentum vaginale) over the first two pha- 
langes of each finger and the first phalanx of the thumb. 
Synovial sheaths line the digital sheaths, enveloping the 
flexor tendons, and extend into the palm; those of the little 
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finger and thumb, and sometimes all of them, join the sheaths 
lying under the anterior annular ligament. [339] 

Palmaris Brevis. — This is a quadrilateral subcutaneous 
muscle on the inner side of the hand, under the superficial 
fascia. Origin; inner border of palmar fascia. Insertion; 
skin of inner border of hand. [336] 

Muscles. 
Front and Inner Side of Forearm, Super fi.cial Layer. 

Pronator Radii Teres. — Origin; (superficial head) common 
tendon from internal condyle of humerus; fascia over it; in- 
termuscular septum ; (deep head) inner side of coronoid proc- 
ess of ulna. Insertion; oval impression on middle of outer 
surface of radius. [339] 

Flexor Carpi Radialis. — Origin; common tendon from in- 
ternal condyle; fascia over it ; intermuscular septa. Course; 
its rounded tendon runs in a groove in the trapezium. Inser- 
tion; anterior surfaces of upper ends of second and third 
metacarpals. [339] 

Palmaris Longus. — Origin; common tendon from internal 
condyle; fascia over it; intermuscular septa. Insertion; sur- 
face of anterior aimular ligament; apex of triangular palmar 
fascia. [340] 

Flexor Carpi XJlnaris. — Origin; (humeral) common tendon 
from internal condyle; fascia over it; intermuscular septum; 
(ulnar) olecranon process and upper three-fifths of posterior 
border of ulna, through the deep fascia. Insertion; pisiform 
bone. ■ [340] 

Flexor Sublimis Digitorum. — Origin; {hvtmeral) common 
tendon from internal condyle; internal lateral ligament of 
elbow joint; intermuscular septa; (ulnar) inner border of 
coronoid process, above origin of Pronator radii teres; (radial) 
oblique line and middle third of outer border of radius, by an 
aponeurosis. Course; it separates in the lower third of the 
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forearm into four parts; each part has a tendon. In the digi- 
tal sheath each tendon sphts in two parts which surround the 
tendon of the deep flexor, then partly reunite, and then partly 
decussate. Insertion; sides of second phalanx of each finger, 
in two portions. The vincula accessoria are additional inser- 
tions. They consist of triangular bands {ligamenta brevia), 
which pass from each tendon, near its insertion, to the front of 
the inter-phalangeal joint and head of the first phalanx; and 
of narrow bands {ligamenta longa) , which run from the back of 
each tendon to the upper part of the front of the first pha- 
lanx. [341] 

Deep Layer. 

Flexor Profundus Digitorum. — Origin; anterior and inner 
surfaces of ulna, including inner side of olecranon process and 
embracing insertion of Brachialis anticus; middle third of 
inner half of interosseous membrane; deep fascia. Course; 
its broad tendon divides in the palm into four tendons; the 
index finger tendon is usually separate from the rest through- 
out; each tendon pierces that of the Flexor sublimis opposite 
the first phalanx. Insertion ; base of terminal phalanx of each 
finger. The tendons, like those of the Flexor sublimis digi- 
torum, have vincula accessoria; ligamenta brevia attached to 
the capsules of the second interphalangeal joints, and liga- 
menta longa attached to the subjacent Flexor sublimis ten- 
dons. [342] 

Lumbricales. — These are four small muscles arising from the 
Flexor profundus tendons. Origin; (two outermost) radial 
side of first and second tendons; (two innermost) adjacent 
sides of second and third, and third and fourth tendons, each 
by two heads. Insertion; radial side of each metacarpo- 
phalangeal joint capsule, outer border of first phalanx, and 
outer side of extensor tendon of each finger. [343] 

Plexor Longus PoUicis. — Origin; middle two-fourths of 
front of radius, from oblique line to insertion of Pronator 
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quadratus; corresponding part of interosseous membrane. 
Insertion; terminal phalanx of thumb. [343] 

Pronator Quadratus. — Origin ; lower fourth of anterior bor- 
der and surface of ulna. Insertion; lower fourth of anterior 
surface of radius. [344] 

Short Muscles of Hand. 

Abductor PoUicis. — Origin; anterior annular ligament; 
ridge on trapezium. Insertion ; outer side of first phalanx of 
thumb; capsule of metacarpo-phalangeal joint. [345] 

Opponens Pollicis. — Origin; (under preceding) anterior an- 
nular ligament; ridge on trapezium. Insertion; whole an- 
terior surface of first metacarpal. [345] 

Flexor Brevis Pollicis. — Superficial part: Origin; anterior 
annular ligament : Insertion ; outer side of base of first phalanx 
of thumb, developing a sesamoid bone. Deep part: Origin; 
ulnar side of base of first metacarpal: Insertion; inner side 
of base of first phalanx of thumb. [345] 

Adductor Obliquus Pollicis. — Origin ; anterior surfaces of 
trapezium, trapezoid, and os magnum; tendon of Flexor 
carpi radialis; bases of second and third metacarpals. 
Insertion; inner side of base of first phalanx of thumb, 
developing a sesamoid bone; outer side of base of first 
phalanx of thumb, by a slip from the outer border of the 
muscle. [346] 

Adductor Transversus Pollicis. — Origin; lower two-thirds 
of front of first metacarpal. Insertion; inner side of base of 
first phalanx of thumb. [346] 

Abductor Minimi Digiti. — Origin; pisiform bone ; tendon of 
Flexor carpi ulnaris. Insertion; inner side of base of first pha- 
lanx of little finger. [347] 

Opponens Minimi Digiti. — Origin; anterior annular liga- 
ment; hook of unciform. Insertion; whole inner margin of 
fifth metacarpal. [347] 

Flexor Brevis Minimi Digiti. — Origin ; anterior annular liga- 
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ment; hook of unciform. Insertion; inner side of first pha- 
lanx of httle finger. [347] 

Palmar Interossei. — These are three muscles which occupy 
the three inner interosseous spaces; each arises by a single 
head and is inserted into the dorsal expansion of the extensor 
tendon, the capsule of the metacarpo-phalangeal joint, and the 
side of the first phalanx of its finger. Origin; (first) ulnar side 
of shaft of second metacarpal; (second and third) radial sides 
of shafts of fourth and fifth metacarpals, respectively. Inser- 
tion; (first) ulnar side of second finger; (second and third) 
radial sides of fovirth and fifth fingers respectively. [347] 

Dorsal Interossei. — These are four muscles which occupy 
the interosseous spaces and are inserted like the Palmar inter- 
ossei. Origin; sides of metacarpal bones bounding each inter- 
osseous space, by two heads. Insertion; (first and second) ra- 
dial sides of index and third fingers and (third and fourth) 
ulnar sides of third and fourth fingers respectively. [347] 

Back of Forearm. Superficial Layer. 

Brachio-radialis.— Ongrt'n; upper two-thirds of external 
supracondyloid ridge of humerus; external intermuscular sep- 
tum. Insertion; ridge on front of base of styloid j)rocess of 
radius. [349] 

Extensor Carpi Radialis Longior. — Origin; lower third of 
external supracondyloid ridge of humerus; external inter- 
muscular septum; external condyle, by the common tendon. 
Insertion; back of base of second metacarpal. [349] 

Extensor Carpi Radialis Brevier. — Origin; external con- 
dyle of humerus, by the common tendon; external ligament 
of elbow; fascia over it ; intermuscular septa. Insertion ; hack 
of base of third metacarpal. [349] 

Extensor Communis Digitorum. — Origin; external condyle, 
bj' the common tendon ; intermuscular septa. Course ; it ends 
in four tendons; on the back of the hand the inner three are 
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joined together by two oblique bands. Insertion ; each tendon 
spreads out over the nietacarpo-phalangeal joint of its finger, 
forming its posterior Hgament, and over the first phalanx. At 
the lower end of this phalanx it splits into median and lateral 
slips, which pass over the back of the first inter-phalangeal joint 
and form the posterior ligament. The median slip is inserted 
in the back of the base of the second phalanx; the lateral slips 
then unite, pass over the next joint, and are attached to the 
base of the terminal phalanx. [349] 

Extensor Minimi Digiti. — Origin; external condyle, by the 
common tendon; fascia over it; intermuscular septa. In- 
sertion; expansion of Extensor communis tendon on back of 
first phalanx of little finger. [350] 

Extensor Carpi Ulnaris. — Origin; (humeral head) external 
condyle, by the common tendon; fascia over it; intermus- 
cular septa; (ulnar head) middle two-fourths of posterior bor- 
der of ulna, through the deep fascia. Insertion; back of base 
of fifth metacarpal. [350] 

Anconeus. — Origin; external condyle, by a separate tendon. 
Insertion ; triangular surface on outer side of olecranon proc- 
ess and back of ulna, down to oblique line. [350] 

Deep Layer. 

Supinator Radii Brevis. — Ongrm; external condyle; orbicu- 
lar and external lateral ligaments of elbow ; triangular surface 
on ulna below lesser sigmoid cavity ; fascia over it. Course ; 
envelops the upper part of the radius. Insertion ; anterior and 
outer surfaces of radius, extending forward to the bicipital tu- 
berosity, upward to the neck, and downward to the oblique line 
and insertion of the Pronator radii teres. [351] 

Extensor Ossis Metacarpi PoUicis. — Origin; posterior sur- 
faces of radius and ulna, below the preceding; intervening 
portion of interosseous membrane. Insertion; outer side of 
base of first metacarpal. [351] 
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Nerves. 

Musculo-cutaneous. — This divides in front of the elbow 
into two cutaneous branches. The anterior descends on the 
front of the outer side of the forearm to the wrist, supplying 
the outer half of the forearm in front, and the ball of the thumb 
and communicating with the radial. The posterior runs down- 
ward and backward, supplyirig the upper three-fourths of the 
outer side of the forearm posteriorly and communicating with 
the musculo-spiral. [627] 

Median. — Passing between the heads of the Pronator radii 
teres this descends in the midline under the superficial mus- 
cles, and then under the anterior annular ligament, external to 
the digital flexor tendons, where it divides into six terminal 
branches. [627] 

Branches in Forearm. — Articular : to the elbow-joint. Mus- 
cular : arising near the elbow, to the Pronator radii teres, 
Flexor carpi radialis, Palmaris longus, Flexor sublimis digi- 
torum, and often the Flexor longus poUicis and Flexor pro- 
fundus digitorum. Anterior interosseous : This descends with 
the anterior interosseous artery in front of the interosseous 
membrane and under the Pronator quadratus ; it supplies these 
structures and also the Flexor longus poUicis, Flexor pro- 
fundus digitorum (outer half), radius, ulna, and (terminal 
branches) radiocarpal joint. Palmar cutaneous (inconstant) : 
arising low down this pierces the deep fascia and crosses the 
anterior annular ligament to the palm, supplying this and 
communicating with the ulna. [628] 

Branches in Hand. — Muscular : a branch running onto the 
ball of the thumb, to the Abductor, Flexor brevis (superficial 
head), and Opponens poUicis. Cutaneous: There are five 
branches, running between the flexor tendons and super- 
ficial palmar arch; the outer three supply the sides of the 
thumb and the radial side of the index finger; the iimer two 
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divide at the finger clefts into branches supplying the adja- 
cent sides of the second, third, and fourth fingers. All lie su- 
perficial to the digital arteries and supply the sides and front 
of each finger, with the back of the last phalanx of the thumb 
and last two phalanges of the index finger. The middle branch 
and the next internal supply the two outer Lumbrieales. [629] 

Ulnar. — Passing between the heads of the Flexor carpi 
ulnaris, and then descending under that muscle, and then on 
the inner side of the ulnar artery, it pierces the deep fascia ex- 
ternal to the pisiform bone, crosses the annular ligament to the 
palm and divides under the Palmaris brevis into two branches, 
superficial and deep. It may communicate with the median 
in the forearm. [629] 

Branches in Forearm. — Articular: to the elbow-joint. Miis- 
cular : arising near the elbow, to the Flexor carpi ulnaris and 
Flexor profundus digitorum (inner half) . Palmar cutaneous : a 
branch piercing the deep fascia low down and supplying the 
hypothenar eminence and palm. Dorsal cutaneous : This arises 
in the middle third and runs downward and backward under 
the Flexor carpi ulnaris ; then becoming cutaneous low down 
on the inner side of the forearm it passes to the back of the 
hand. After supplying the wrist and back of the hand it di- 
vides. One branch supplies the back of the inner side of the 
little finger ; the other divides at the finger cleft to supply the 
contiguous sides of the little and ring fingers, communicating 
with the radial. [629] 

Branches in Palm. — Muscular : to the Palmaris brevis. Sv^ 
perficial: a cutaneous branch which subdivides; the inner 
branch supplies the inner border of the little finger in front; 
the outer branch divides at the finger cleft to supply the adja- 
cent sides of the little and ring fingers, in front, and communi- 
cate with the median. Deep: a muscular branch running 
between the Flexor brevis and Abductor minimi digiti; it sup- 
plies them and the Opponens minimi digiti, and then passes 
with the deep palmar arch, under the deep flexor tendons, to 
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the Interossei, two inner Lumbricales, and the Flexor brevis 
(deep part) and Adductores, obliquus and transversus, pol- 
licis. [630] 

Internal Cutaneous. — This divides in front of the elbow 
into two branches. The anterior descends to the wrist, sup- 
plying the inner half of the forearm in front ; the internal runs 
downward and backward, supplying the upper two-thirds, or 
three-fourths, of the back of the forearm internally. [631] 

Musculo-spiral. — Before dividing in front of the elbow into 
the radial and posterior interosseous, this gives off two cuta- 
neous branches which descend behind the external condyle. 
The superior branch supplies the upper half of the back of the 
forearm, and the inferior branch the upper two-thirds of the 
back of the forearm, internal to the area supplied by the 
musculo-cutaneous. [633] 

Radial. — This cutaneous nerve descends under the Brachio- 
radialis and, lower down, on the outer side of the radial ar- 
tery, passes backward under the Brachio-radialis tendon and 
pierces the deep fascia on the outer side of the forearm. It 
supplies the back of the wrist and hand, and divides into five 
digital branches; two supply the back of the thumb as far as 
the inter-phalangeal joint, one supplies the radial side of the 
index finger as far as the second phalanx; the others subdi- 
vide at the finger clefts to supply the adjacent sides of the 
second, third, and fourth fingers, as far as the second phalanges. 
It communicates with the musculo-cutaneous on the ball of 
the thumb, and the ulnar (dorsal branch) on the back of the 
hand. [634] 

Posterior Interosseous. — This runs downward and backward 
through the Supinator brevis and round the outer side of the 
radius. Then descending on the back of the forearm under the 
superficial extensors and with the posterior interosseous ar- 
tery, it passes under the Extensor longus pollicis and upon the 
interosseous membrane. Then running under the extensor 
tendons to the back of the carpus it ends in a gangliform en- 
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largement giving articular branches to the carpal joints. Mus- 
cular branches supply the Extensor carpi radialis brevior, Su- 
pinator brevis, Extensor communis digitorum, Extensor minimi 
digiti, Extensor carpi ulnaris, Extensor ossis metacarpi polUcis, 
Extensor longus pollicis, Extensor brevis pollicis, and Exten- 
sor indicis. [634] 

Arteries. 

The brachial divides in front of the elbow into the radial 
and ulnar. [830] 

Radial. — The first part descends under the Supinator longus 
and then runs superficially to the styloid process of the radius; 
thence the second part curves, under the tendons, around the 
outer side of the carpus and across the trapezium to the upper 
end of the first interosseous space; and thence the third part 
runs forward between the heads of the first Dorsal interosseous 
and then inward to join the deep branch of the ulnar and 
complete the deep palmar arcli. [831] 

Branches. — First part : radial recurrent, to front of external 
condyle; muscular; superficialis volse, to front of ball of thumb, 
often completing the superficial palmar arch; anterior radial 
carpal, to front of carpus. Second part : dorsales pollicis, two 
branches to sides of thumb on dorsal aspect; dorsalis indicis, 
to radial border of dorsum of index finger; metacarpal (first 
dorsal interosseous) to second interdigital cleft, dividing to 
supply adjacent sides of second and third fingers; and pos- 
terior radial carpal, to back of carpus. Third part: princeps 
pollicis, to thumb, dividing to supply both sides of its dorsum; 
radialis indicis, to radial side of index finger. [832] 

Ulnar. — Running downward and inward under the super- 
ficial muscles to the junction of the upper and middle thirds 
of the forearm, it then descends vertically, crosses the annular 
hgament external to the pisiform bone and enters the palm 
to form the superficial palmar arch. [834] 

Branches : anterior ulnar recurrent, to front of internal con- 
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dyle, arising high up; posterior ulnar recurrent, to back of in- 
ternal condyle, arising high up ; common interosseous, arising 
high up, running backward toward upper border of interos- 
seous membrane, and dividing into the anterior and the pos- 
terior interosseous; anterior ulnar carpal, to front of carpus, 
arising low down; posterior ulnar carpal, to back of wrist, 
arising low down; profunda, arising at lower end, descending 
between Abductor and Flexor brevis minimi digiti, and then 
turning outward under the latter to form the deep palmar 
arch. [834] 

The anterior interossemis descends on the front of the inter- 
osseous membrane, pierces this at the upper border of the 
Pronator quadratus and descends on the back of the mem- 
brane and then on the radius to the carpus. Branches : nutri- 
ent, to radius and ulna; muscular; anterior communicating, 
descending under Pronator quadratus to anterior carpal arch; 
anastomotic, to posterior interosseous; comes nervi mediani, 
accompanying the median nerve. The posterior interosseous 
runs backward between the interosseous membrane and the 
oblique ligament, and descends between the superficial and 
deep muscles. Branches : posterior interosseous recurrent, 
ascending to back of external condyle; muscular; cutaneous, 
to back of forearm and wrist. [834] 

Arches. — The anterior carpal is formed by the anterior car- 
pal branches of the radial and ulnar, on the front of the car- 
pus, behind the flexor tendons. The posterior or dorsal carpal 
is formed by the posterior carpal branches of the radial and 
ulnar, on the back of the carpus, behind the extensor tendons. 
Branches: articular, to adjacent joints; dorsal interosseous, 
two branches descending to clefts between third, fourth, and 
fifth fingers and dividing into branches for adjacent sides of 
fingers forming each cleft. Each dorsal interosseous artery 
receives a branch (superior perforating) from the deep palmar 
arch through the upper part of the interosseous space, and 
sends a branch (inferior perforating) through the lower part 
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of the space to unite with a digital branch of the superficial 
palmar arch. [835] 

The superficial palmar is formed by the terminal part of 
ulnar which runs from the ball of the little finger across the 
palm, in the line of the lower border of the fully abducted 
thumb, just under the palmar fascia, and is usually completed 
by joining the superficialis vote. Four digital branches de- 
scend from its convexity; the innermost runs along the ulnar 
border of the little finger, receiving a branch from the deep 
palmar arch or inner palmar interosseous ; the outer three each 
receive a branch (inferior communicating, or perforating) 
from the dorsal interosseous, and one (palmar interosseous) 
from the deep palmar arch, and then divide at the clefts be- 
tween the outer four fingers into two branches (collateral digi- 
tal) for the adjacent sides of the fingers forniing each of the 
clefts. [836] 

The deep palmar is formed by the terminal part of the radial 
joining the profunda branch of the ulna, half or three-quarters 
of an inch below the level of the superficial arch. It extends 
under the flexor tendons from the base of the fifth metacarpal 
to the upper end of the first interosseous space, crossing the 
bases of the metacarpals. Branches : superior perforating, 
three branches running through upper ends of three inner inter- 
osseous spaces to join dorsal interosseous arteries; recurrent, 
to anterior carpal arch; articular, to adjacent joints; palmar 
interosseous, three branches descending to join the three outer 
palmar digital arteries; communicating, to innermost palmar 
digital artery. [836] 

Veins. 

Deep Veins (vense comites). — These accompany their ar- 
teries in pairs. 

Superficial Veins. — These arise in the superficial fascia of 
the hand and form the following trunks : Median : commenc- 
ing on the back of the thumb this winds round the outer bor- 
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der of the forearm, ascends to the middle of the bend of the 
elbow, receives a branch (deep median) from the deep veins, 
and divides into the median cephalic and median basiHc. Me- 
dian cephalic: running outward in the groove between the 
Biceps and Supinator longus, this joins the radial just above 
the external condyle, forming the cephalic. Median basilic: 
running inward in the groove between the Biceps and Prona- 
tor radii teres, this joins both ulnar veins, forming the basilic. 
Radial : commencing on the back of the hand, this ascends on 
the radial side of the forearm and joins the median cephalic. 
Anterior vlnar : commencing at the little finger, this ascends 
on the front of the ulnar side of the forearm and joins the me- 
dian basilic. Posterior ulnar : commencing at the little finger 
this ascends on the back of the ulnar side of the forearm and 
joins the median basilic. [890] 
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BONES. 

Lumbar Vertebrae. — There are five, distinguished by the 
absence of costal facets, and of foramina in the transverse 
processes. The body is large and kidney-shaped, widest trans- 
versely and thickest in front. The pedicles are short, stout, 
and directed backward; the superior notches are shallow, and 
the inferior deep. The lamina are broad and almost vertical. 
The spinal foramen is large and triangular. The spine is spat- 
ulous, thick posteriorly, and inclined slightly downward. The 
transverse processes run outward and slightly backward from 
the junction of pedicle and lamina in the upper ones, slightly 
more anteriorly in the lower ones. Each presents posteriorly, 
just external to and below the superior articular process, a 
small accessory tubercle. The superior articular processes spring 
from the pedicles and laminae, and have concave, vertical, and 
in- turned facets ; on the posterior edge of each is an elongated 
oval mammillary process. The inferior articular processes 
spring from the lower edges of the laminae, at the root of the 
spine, and have convex, vertical, and out-turned facets. [82] 

Fifth Vertebra. — The body is the largest and its under sur- 
face is cut away behind. The transverse process is pyramidal 
and comparatively thick, and springs from the pedicle and 
body by a broad base ; it is directed outward and slightly up- 
ward and backward, and its upper surface is slightly grooved 
by the superior notch; a deep notch separates it from the 
superior articular process, which looks backward and inward. 
The inferior articular processes are in line with the superior and 
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comparatively far apart. The spine is comparatively short 
and narrow. [83] 

Sacrum. — This is triangular and has an apex, base, two sur- 
faces, and two sides. The anterior surface is concave vertically 
and (slightly) transversely. Its central part corresponds to 
the bodies of the five original vertebrae and has four transverse 
ridges at their lines of fusion. On either side these ridges end 
in four foramina (anterior sacral) ; these lie between five bony 
bars which unite externally in a solid mass (lateral mass). 
A groove leads outward from each foramen. [83] 

The posterior surface is convex ; mesiaUy it presents a ridge 
(crest) with four tubercles (rudimentary spines), and on each 
side of this a groove (sacral) . On each side, in line with the in- 
tervals between the spines, and widest apart above, is a row of 
tubercles (articular processes) . The most inferior of these tu- 
bercles project downward (sacral cornua) and the laminae are 
absent (hiatus sacralis) between them. Just external to the 
articular processes are four foramina (posterior sacral) ; exter- 
nal to them, on the lateral mass, are four tubercles (transverse 
processes) . [84] 

Base. — ^The body hes centrally and in front; the upper sur- 
face of the body articulates with the last lumbar vertebra 
and its anterior margin (promontory) projects. Behind the 
body is the triangular spinal canal, and behind this the spine. 
From the side and back of the body, on each side, springs a 
fan-shaped mass (ala), the upper edge of the lateral mass. 
Superiorly the ala is concave transversely and convex antero- 
posteriorly. From the back of the lateral mass on each side, 
and separated from it by a notch, springs a process (superior 
articular) with a vertical facet which is concave transversely 
and looks backward and slightly inward. [85] 

The borders superiorly are thick and present articular sur- 
faces (iliac articular surfaces) for the ilium, and behind this, 
on each side, three depressions. Inferiorly they are thin and 
each ends in an angle (inferior lateral) . The apex is the small 
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oval body of the fifth sacral vertebra. The sacral canal is tri- 
angular above but flattened below, where it is deficient pos- 
teriorly. [86] 

Coccyx. — This consists of four (sometimes five, or three) 
rudimentary vertebrae, more or less fused. The /irsi piece, the 
largest, has superiorly an oval facet, for the sacrum, and pos- 
teriorly two processes (cornua coccygea) which project up- 
ward to join the sacral cornua. A rudimentary transverse 
process projects on each side and may join the sacral inferior 
angle. The second vertebra has only rudimentary transverse 
processes and pedicles. The lower segments are mere nodules 
of bone. [86] 

Os Innominatum. — Each consists of three, originally sepa- 
rate, parts {ilium, ischium, and pubis) which have fused in and 
around the acetabulum. It belongs properly to the lower ex- 
tremity. [214] 

Ilium. — This, the upper part, is a quadrilateral plate. The 
superior border (crest) curves with a double bend; externally 
it is convex in front and concave behind. It is thick and pre- 
sents an outer lip, an inner lip, and an intermediate space; it 
ends in a pointed process (anterior superior spine) in front, and 
another (posterior superior spine) behind. The anterior bor- 
der, descending from the spine to the margin of the acetabulum, 
is thin above but forms a thick process (anterior inferior spine) 
below. The posterior border, descending from the spine, is 
sharp and ends below in a prominent angle (posterior inferior 
spine) ; in front of this the edge of the bone becomes rounded 
and curves forward and downward to the acetabxilum, forming 
a wide notch (ilio-sciatic, or great sciatic notch) . [214] 

The external surface is divided into upper (gluteal) and 
lower (acetabular) parts, the latter forming nearly two-fifths 
of the acetabulum. The gluteal portion is concavo-convex 
antero-posteriorly and traversed by three curved ridges (curved 
lines) . The inferior curved line begins just above the ante- 
rior inferior spine and runs toward the great sciatic notch. 
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The middle curved line begins at the crest, an inch and a half 
behind the anterior superior spine, and runs toward the upper 
and back part of the great sciatic notch. The superior (pos- 
terior) curved line begins at the crest, two and a half inches 
in front of the posterior superior spine, and descends just in 
front of the posterior inferior spine. [215] 

The internal surface has two parts. The posterior (sacral) 
part presents anteriorly a smooth, articular surface for the 
sacrum; and above and behind this an elevated, irregular 
area (tuberosity) . The anterior part is smooth and subdivided 
by an oblique ridge (ileo-pectineal line) which runs from the 
most prominent part of the articular surface toward the inner 
side of an (Ueo-pectineal) eminence. The part above the ridge 
forms the iliac fossa, and the part below helps form the true 
pelvis. [217] 

Ischium. — ^This is the lower and hinder part and consists of 
a body and two rami. The body forms a little more than the 
inferior two-fifths of the acetabulum. The superior ramus, 
which runs downward and backward from the body, is a three- 
sided bar from whose lower end the inferior ramus, a flattened 
bar, runs forward at an angle. On the outer aspect of the 
ischium, superiorly, the acetabular surface is marked off by a 
prominent margin which is deficient in front, forming the floor 
of the cotyloid notch. Below the acetabular margin there is 
a well-marked groove. The postero-external surface of the 
ischiimi forms the convex surface on the back of the acetab- 
ulum; a pointed process (spine) springs from its sharp inner 
border, opposite the lower edge of the acetabulum; lower 
down the surface narrows and its inner border is hollowed 
(small sciatic notch) out. A rough pyrif orm mass (tuberosity) , 
with prominent inner and outer lips, caps the lower part of this 
surface and the angle between the rami; an oblique ridge di- 
vides it into two areas, supero-external and infero-external. 
The inner surface of the body and superior ramus helps form 
the wall of the true pelvis and is widest opposite the spine; 
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below this the posterior edge presents a marked groove. The 
inner surface of the inferior ramus is smooth and its lower 
edge tends to be everted. [217] 

Pubis. — This is the lower and front part and consists of a 
body and two rami. The body has two surfaces, inner (pos- 
terior) and outer (anterior), and two borders. The inner 
border presents an oval facet (symphysis). The thick upper 
border (crest) ends externally in a process (spine), and joins 
the inner border internally, forming the angle. The superior 
(ascending or horizontal) ramus runs upward and outward 
from the body and forms one-fifth of the acetabulum. It has 
three surfaces, viz.: internal (posterior), which is smooth and 
concave, with a sharp inferior border; antero-inferior, which 
roofs over a groove (obturator) running downward and for- 
ward between the lower borders of the antero-superior and 
internal surfaces; and antero-superior. The latter surface is 
triangular with its apex at the spine, while its base hes at the 
ileo-pectineal eminence above and the edge of the cotyloid 
notch below; the anterior border is a ridge (obturator crest) 
running from the spine to the cotyloid notch, while the postero- 
superior border prolongs the ileo-pectineal hne to the spine. 
The inferior {descending) ramus is flattened and runs down- 
ward and outward from the body to join the ischial ascending 
ramus. It has two surfaces, external and internal, and two bor- 
ders, upper and lower; the latter is everted. [218] 

Acetabulum {cotyloid cavity). — This nearly circular hollow 
for the head of the femur looks downward, outward, and for- 
ward. A prominent margin surrounds it except opposite the 
obturator foramen, where it is deficient (cotyloid notch). The 
floor has a horseshoe-shaped articular surface, which encloses 
a rather circular rough area (fossa acetabuli) continuous with 
the floor of the cotyloid notch. Thyroid {obturator) foramen : 
This hes between the pubis and ischium; it varies in shape 
from oval to triangular. Its margins are sharp except where 
the obturator groove channels the pubic superior ramus. 

[186] 



ARTICULATIONS. 

Below, and on either side of this groove, are two tubercles: 
one (anterior obturator tubercle) lies on the lower border of the 
irmer surf ace of the pubic superior ramus; the other (posterior 
obturator tubercle) lies just in front of the cotyloid notch, on 
the edge of the ischium. [212] 

Articulations. 

Vertebral. — These are amphiarthrodial between the bodies, 
and arthrodial between the articular processes. 

Intervertebral Discs. — ^These adhere to the contiguous sur- 
faces of the bodies and consist of a pulpy centre surrounded by 
fibres, chiefly oblique and parallel; they are thickest on their 
anterior aspects. [261] 

Anterior Common Ligament. — This is a broad vertical band 
on the front of the bodies, attached to their margins and to the 
discs; the fibres vary in length. [263] 

Posterior Common Ligament. — This is a vertical band on the 
back of the bodies, attached to their margins and to the discs; 
being wider over the discs than the centres of the bodies, it 
forms dentations. [263] 

Capsular. — A thin but complete capsule, with a synovial 
membrane, encloses the articular facets. [263] 

Ligamenta Subflava. — This is a layer of yellow elastic fibres 
running from the front of each lamina, just above its lower bor- 
der, to the back of the lamina below; it extends from the cap- 
sule to the spine, where it joins its fellow. [263] 

Interspinous Ligaments. — These are obliquely interlacing 
fibres, running from the tips of two adjacent spines to their 
opposing margins, and extending from tip to base. [263] 

Supraspinous Ligaments. — These are longitudinal bands, in 
continuity with the preceding, connecting the tips of the 
spines. [264] 

Intertransverse Ligaments. — These are vertical fibres between 
the transverse processes. [264] 
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Lumbo-sacral. — This joint between the last lumbar verte- 
bra and the sacrum follows exactly the above vertebral type. 
It has also an accessory lateral lumbo-sacral ligament which runs 
from the front of the inferior border of the last liunbar trans- 
verse process, downward and outward to the front of the lat- 
eral aspect of the ala of the sacrum. Another (inconstant) 
band may run from the lower part of the side of the body of 
the last lumbar vertebra to the anterior surface of the ala of 
the sacrum. [289] 

Sacro-coccygeal. — There is an intervertebral disc between 
the sacrum and coccyx, and also the following ligaments : an- 
terior, a continuation of the anterior common ligament; pos- 
terior, descending from the edge of the lower opening of the 
sacral canal; lateral, on each side; and interarticular, strong 
bands connecting the cornua. [264] 

Inter-coccygeal. — ^When separate, the coccygeal segments 
are united by intervertebral discs, and anterior and posterior 
ligaments. [264] 

SacTO-iliac. — There is a diarthrosis between the articular 
surfaces of the sacrum and ilium on each side. Fibrous bands 
may cross the capillary joint interval. There is a capsule (with 
a rudimentary synovial cavity) formed by the following liga- 
ments : Anterior sacro-iliac: short fibres connecting adjoining 
surfaces of the sacral ala and the iliac fossa. Short posterior 
sacro-iliac: strong fasciculi running from the rough area on 
the ilium, above and behind its articular surface, downward 
and inward to the transverse tubercles and the depressions 
behind the first two sacral segments. Long {ohliqui) posterior 
sacro-iliac : a special superficial band of the preceding, running 
from the postero-superior iliac spine to the transverse tubercles 
of the third and fourth sacral segments. [290] 

The accessory ligaments are the following: Ilio-lumbar : this 
is the thickened anterior lamina of lumbar fascia which runs, 
from the tip of the last lumbar transverse process, outward to 
the inner lip of the iliac crest, just behind its highest level, and 
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also (%. ilio-lumbale inferius) to the inner rough surface of the 
ilium between its crest and articular surface. Great (posterior) 
sacro-sciatic : This is a triangular layer attached by its base to 
the posterior inferior iliac spine, back of the transverse tu- 
bercles and lateral margins of the third to fifth sacral segments, 
and side of the first coccygeal segment; its apex, expanding 
somewhat, is attached to the inner side of the ischial tuber- 
osity just below the groove for the Obturator internus tendon. 
A prolongation {processus fakiformis) of its inner border runs 
upward and forward on the inner side of the ischial ramus. 
Small (anterior) sacro-sciatic. This is a triangular layer in front 
of the preceding, attached by its base to the lower two sacral 
segments and first coccygeal segment, and by its apex to ths 
tip and upper aspect of the ischial spine. [291] 

Symphysis Pubis, — There is an amphiarthrosis between 
the bodies of the pubic bones. Between the hyaline carti- 
lage plates covering them is seen an interposed fibro-caxtilage 
in whose interior is a vertical cleft; this has no synovial 
membrane. The ligaments are anterior pubic, transverse and 
(superficially) oblique fibres connecting the bones; posterior 
pubic, weak transverse fibres connecting the bones behind; 
superior pubic, weak transverse fibres connecting the pubic 
crests; and inferior or subpubic, a strong band connecting the 
bones below, in the pubic arch, and extending laterally to the 
descending rami, while its lower border is free. [292] 

Triangular Ligament of Perineum. — This is a membranous 
layer which fUls the pubic arch below, and is distinct from the 
subpubic ligament. Laterally it is attached to the sides of the 
arch; its base fuses with Colles' fascia; its apex (transverse 
perineal ligament) is free and well-defined. It has two surfaces, 
perineal and pelvic. [292] 

Obturator Membrane. — This is a membrane which fills the 
thyroid foramen and is attached to the pelvic aspect of the 
circumference. At its highest point it is incomplete and forms 
a U-shaped border, for the obturator canal. [293] 
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Fascice and Muscles of A hdominal Wall. 

Fascia. — The superficial fascia is fatty and separated at the 
gi-oin into two layers; a superficial fatty layer which is con- 
tinuous over Poupart's ligament with the fascia of the thigh; 
and a deeper membranous layer which is attached to the inner 
half of Poupart's Ugament and, more externally, to the fascia 
lata of the thigh below Poupart's ligament. The deep fascia is 
like the deep fascia elsewhere. [426] 

The fascia lining the abdomen (fascia transversalis) is a 
continuous membrane, named according to its location. It 
lines the Transversalis and is continuous with the diaphrag- 
matic and Uiac fascise and, through the lumbar facia, the f asciee 
of the Quadratus lumbonmi and Psoas. It forms the infundi- 
buliform fascia, helps form the femoral sheath, and is separated 
from the peritoneum by a thick and usually fatty layer of 
extra-peritoneal tissue. [427] 

Obliquus Externus Abdominis (the most superficial an- 
teriorly). — Origin; outer surfaces of eight lower ribs, by slips 
interdigitating with the Serratus magnus and Latissimus 
dorsi. Course; radiates downward and forward. Insertion; 
anterior half or two- thirds of outer lip of Uiac crest; ensiform 
cartilage, symphysis pubis, and linea alba through its tri- 
angular aponeurosis. This aponeurosis gives rise below to the 
following structures : [427] 

Poupart's Ligament. — This arched band is the lower limit of 
the aponeurosis and extends from the anterior superior iliac 
spine to the pubic spine. At its inner end a triangular band 
(Gimbernat's liga7nent) of fibres is reflected horizontally back- 
ward to the ileo-pectineal line. External abdominal ring : This 
is an extensive split in the aponeurosis, just above the pubic 
spine; its edges (pillars) are connected by a thin fascia 
strengthened superficially by arched and horizontal fibres 
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{intercolumnar fibres) arising from Poupart's ligament. The 
outer edge {external pillar) joins the pubic spine and is contin- 
uous with Poupart's ligament; the inner edge {internal jrillar) 
joins the pubic crest and symphysis. The pillars and inter- 
columnar fibres are continuous with a thin sheath {intercol- 
umnar or external spermatic fascia) enveloping the cord, or 
round ligament, below the ring. Triangular fascia : This is a 
triangular band of fibres from the aponeurosis, which passes 
through the linea alba to the opposite side and there runs be- 
hind the internal pillar to join the pubic crest and spine. [429] 

Obliquus Internus Abdominis (under the preceding). — Ori- 
gin; lumbar fascia; anterior half of iliac crest; outer half of 
Poupart's ligament. Course; mostly upward and forward. 
Insertion ; last three ribs (highest fibres) ; seventh to ninth 
costal cartUages, and linea alba from the ensiform cartilage 
to the pubic symphysis, through its broad aponeurosis. Its 
fibres, and those of the Transversalis, from Poupart's ligament 
unite in a band {conjoint tendon) , which passes in front of the 
Rectus to the crest and spine of the os pubis, and the ileo- 
pectineal line. [430] 

Cremaster. — This consists of the lowest fibres of the pre- 
ceding. Origin; lower border of Internal oblique; middle of 
Poupart's ligament. Course; arching, as a thin sheet of loops, 
over the cord and enveloping this and the testicle. Insertion; 
fascia; (uppermost fibres) pubic spine. In the female it is 
chiefly fascial (cremasteric /ascia). [431] 

Transversalis (under the Internal oblique). — Origin; under 
surface of lower six costal cartilages, interdigitating with Dia^ 
phragm; lumbar fascia; anterior half of inner lip of iliac crest; 
outer third of Poupart's ligament. Course; mostly horizon- 
tal. Insertion; pubic crest and spine, and ileo-pectineal line, 
through the conjoint tendon (lower fibres); linea alba and 
ensiform cartilage through its aponeurosis. [431] 

Pyramidalis Abdominis (inconstant). — Origin; pubic crest 
in front of Rectus. Insertion; linea alba. [431] 
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Rectus Abdominis.— Ong'tn; pubic symphysis and crest, by 
two heads, inner and outer. Insertion ; front of ensiform car- 
tilage; fifth to seventh costal cartilages. On its anterior sur- 
face there are three or more transverse tendinous intersec- 
tions {linea transverscB) which adhere to its sheath; the lowest 
lies opposite the umbiUcus and the highest about the level of 
the costal arch. The convex outer border of the muscle forms 
the linea semilunaris. [432] 

Sheath of Rectus. — This is derived from the aponeuroses of 
the lateral abdominal muscles. In the upper three-fourths of 
the abdominal wall the aponeurosis of the Internal obhque 
splits at the linea semilunaris; the anterior layer, joined by 
the External oblique aponeurosis, passes in front of the Rectus 
as the anterior lamina of the sheath; the posterior layer, 
joined by the Transversahs aponeurosis, passes behind the 
Rectus as the posterior lamina. In the lower fourth the apo- 
neuroses pass in front of the Rectus, so that the sheath is defi- 
cient behind and the posterior lamina ends inferiorly in a 
crescentic border {fold of Douglas). Internally all the apo- 
neuroses interlace with those of the opposite side in a broad 
band (linea alba) attached to the ensiform cartilage and pubic 
symphysis. [432] 

Inguinal Canal. — This begins at the internal abdominal ring, 
an orifice lying in the transversalis fascia half an inch above 
Poupart's ligament and midway between the pubic symphysis 
and anterior superior iliac spine. It runs obliquely through 
the abdominal wall and ends at the external ring, which lies 
above the pubic spine and crest. Front wall; aponeurosis of 
External oblique; (outer part) Internal oblique. Back wall; 
transversalis fascia; (inner part) conjoint tendon. Floor; 
Poupart's ligament; (inner part) Gimbernat's Hgament. The 
spermatic cord, in traversing it, receives three investments; the 
first (infundibuliform fascia) of transversalis fascia from the 
margin of the internal ring; the second (cremasteric fascia) 
from the lower border of the Internal oblique; and the third, 
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or external (intercolumnar fascia), from the edges of the ex- 
ternal ring. [432] 

Hesselbach's triangle is bouncletl below by Poupart's liga- 
ment, internally by the Rectus, and externally by the deep 
epigastric artery on the mesial side of the internal ring; the 
fascia transversalis and conjoint tendon form its floor. The 
spermatic cord, covered by the External oblique aponeurosis, 
crosses its base. [434] 

Psoas Magnus. — Origin; intervertebral discs above each 
lumbar vertebra, and adjacent margins of vertebrae from 
lower border of last thoracic to upper border of last lumbar; 
four aponeurotic arches passing over sides of bodies of upper 
four lumbar vertebrse; transverse processes of all lumbar 
vertebrae. Course; under Poupart's ligament, hisertion ; apex 
of lesser trochanter of femur. [362] 

Psoas Parvus (inconstant). — Origin; intervertebral disc 
between last thoracic and first lumbar vertebrae, and their con- 
tiguous margins. Insertion; ileo-pectineal eminence and cen- 
tre of ilio-pectineal line, by a narrow tendon. [363] 

Iliacus. — Origin; around margin of iliac fossa; (partially) 
anterior sacro-iliae and ilio-lumbar ligaments. Insertion ; outer 
side of Psoas tendon; anterior surface of small trochanter of 
femur; (most external fibres) capsule of hip joint. The latter 
are often separate (Iliacus minor or Ilio-capsularis) . [363] 

The iliac fascia covers the Iliacus and Psoas. [1044] 

Quadratus Lumborum (lying external to the Psoas and be- 
tween the anterior and middle layers of lumbar aponeurosis) . — 
Origin; posterior part of iliac crest; ilio-lumbar ligament; 
lower. lumbar transverse processes. Insertion; lower border of 
last rib; upper lumbar transverse processes. [434] 

Fascice and Muscles of Back. 

Fascia. — The superficial fascia is as elsewhere. The deep 
fascia forms the vertebral aponeurosis, a stronger layer which 
extends outward from the vertebral spines and over the pos- 
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terior surface of the Erector spinse, being attached to the iUac 
crest and angle of the last rib. The lumbar fascia is a narrow 
band extending from the last rib to the iliac crest, between the 
muscles of the back and abdominal wall. It is formed, at the 
outer borders of the Quadratus lumborum and Erector spinje, 
by the fusion of three fascial strata, as follows : The posterior 
layer is the vertebral aponeurosis; the middle layer extends 
outward from the tips of the transverse processes, between 
the Erector spinee and Quadratus lumborum; the anterior 
layer begins at the junction of the transverse processes and 
bodies of the lumbar vertebrae and runs outward in front of 
the Quadratus lumborum. [391] 

Erector Spinse. — Origin; iliac crest and posterior sacro-ihac 
hgament by fleshy fibres ; iliac crest, back of sacrum, and spines 
of upper sacral and all lumbar vertebrae, by tendinous fibres 
continuous with preceding. Course; it ascends and divides 
into two columns, viz. : Ilio-costalis (the outer column and de- 
rived from the fleshy origin). Insertion; lower six ribs, by six 
slips. Longissimus dor si (the inner and larger column). In- 
sertion; nearly all the ribs, by an outer series of slips; trans- 
verse processes of thoracic, and accessory processes of upper 
lumbar vertebrae, by an inner series of slips. These columns 
are prolonged in the back and neck. [393] 

Spinalis Dorsi. — Origin ; lower two thoracic and upper two 
lumbar spines; tendon of Longissimus dorsi. Insertion ; UTpY>eT 
(four to eight) thoracic spines. [395] 

Multifidus Spinae. — Origin; sacrum; sacro-ihac ligament; 
lumbar mammillary processes; thoracic transverse processes; 
and lower four cervical articular processes. Course ; upward 
upon the laminae. Insertion; vertebral spines, except that of 
atlas. [395] 

Interspinales. — These are slips connecting together the 
spinous processes. [398] 

Intertransversales. — These are slips connecting the trans- 
verse processes. [398] 
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Fascia and Muscles of Perineum. 

Superficial Fascia. — This is continuous with adjacent su- 
perficial f ascise and is prolonged onto the penis and scrotum ; 
on the penis it is not fatty; on the scrotum it is intermingled 
with involuntary muscle fibres (Dartos muscle) and also forms 
an incomplete septum between the testicles. In the female it 
is fatty and helps form the mons veneris and labia majora. 
Over the posterior part of the perineum it fills the ischio-rectal 
fossEe, forming adipose pads. [434] 

Over the anterior part of the perineum it is divisible into a 
superficial fatty layer continuous mth the same layer in the 
thigh, and the ischio-rectal fatty pads ; and into a deeper mem- 
branous layer (Colles') which is attached to the pubic arch, the 
base of the triangular ligament, and, by a median raphe con- 
tinuous with that of the scrotum, the root of the penis. An- 
teriorly it is continued over the spermatic cords to the anterior 
abdominal wall. The central tendinous point of the perineum 
lies over the base of the triangular ligament. [435] 

The deep fascia is practically non-existent. 

Sphincter Ani Externus. — This is a flattened muscle sur- 
rounding the anus and divisible into three layers, viz.: Most 
superficial lamina; subcutaneous fibres decussating in front of 
and behind anus, without bony attachment. Sphincter ani 
superficialis (the main part) ; attached behind to coccyx, and in 
front to central point of perineum. Deep fibres; a complete 
sphincter for the canal, continuous with the Levator ani and 
blending with the Transversus perinei and central point of 
perineum. [435] 

Corrugator Cutis Ani. — Fibres radiating from anus, super- 
ficial to preceding. [436] 

Transversus Perinei Superficialis (inconstant). — Origin; as- 
cending ramus of ischium and fascia over it; base of triangu- 
lar ligament. Znseriiow; central point of perineum. [436] 

Bulbo-cavernosus. — Origin; central point of perineum, 
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median raphe under bulb and corpus spongiosum. Course; 
outward and forward, surrounding bulb, corpus spongiosum, 
and root of penis. Insertion; under surface of triangular liga- 
ment; membrane over corpus spongiosum; fascia on dorsum 
of penis. [436] 

Ischio-bulbosus (inconstant). — Origin; ischium. Course; 
over Bulbo-cavernosus. Insertion; a raphe, superficial to 
Bulbo-cavernosus. [436] 

Compressor Hemispherium Bulbi. — This surrounds the end 
of the bulb, under the Bulbo-cavernosus. [436] 

Sphincter VaginsB. — This consists of two layers covering the 
bulbs, separated by the vaginal and urethral orifices. Origin; 
central point of perineum. Insertion; root of clitoris, partly 
embracing corpora cavernosa. [436] 

Ischio-cavernosus (Erector penis.) — Origin; ischial tuber- 
osity ; great sacro-sciatic ligament. Cowrse; forward. Inser- 
tion; under surface of crus penis, and outer side and dorsum 
of corpus cavernosum. In the female (Erector clitoridis) it is 
smaller. [436] 

Pubo-cavernosus (inconstant). — Origin; pubic ramus. In- 
sertion; dorsum of penis. [437]' 

Compressor Urethrse (on pelvic aspect of triangular liga- 
ment). — Origin; lower part of pubic ramus. Course; radiating 
inward and enclosing urethra. Insertion ; median raphe in front 
of and behind urethra. Certain fibres, without bony attach- 
ment, form a sheath for the urethra. In the female it is smaUer; 
the anterior fibres are continuous with those of the opposite 
side, in front of the urethra; the middle fibres pass between 
the urethra and vagina; the posterior fibres join the side of 
the vagina with the Transversus perinei profundus (transver- 
sus vaginse). [437] 

Transversus Perinei Profundus (a bundle lying below and 
behind the preceding). — Origin; ascending ramus of ischium. 
Znseriwi; median raphe. [437] 

Ischio-pubicus (inconstant). — A bundle lying above and in 
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front of the Compressor urethrse. Origin; pubic ramus. In- 
sertion; median raphe in front of urethra. [437] 

Fascios and Muscles of Pelvis. 

Fascia. — The ■parietal ■pelvic fascia is a cylindrical mem- 
brane which lines the pelvic wall, and acts as an aponeurosis 
for the muscles. It is attached above to the sacral promon- 
tory, ilio-pectineal line, and back of the pubis; below to the 
coccyx, great sacro-sciatic ligament, tuber ischii, and base of 
the triangular ligament; and on each side to the ischial spine. 
It is divided into the pyriformis fascia behind, obturator fascia 
laterall}^, and posterior hyer of the triangular ligament in front. 
It is deficient at the obturator groove. A thickened band 
{white line) of it extends from the back of the pubis to the 
ischial spine. [438] 

The visceral pelvic fascia is a secondary sheet which springs 
from the white line and arches downward and inward to the 
viscera. Posteriorly this is thin as it passes from the lower 
sacral vertebrse to the rectum. Anteriorly it runs from the 
pubis to the neck of the bladder and prostate, forming two 
folds (pubo-prostatic ligaments) with a hollow (cavum Retzii) 
between them. Laterally (recto-vesical layer) it is divisible 
into three parts — vesical, rectal, and between these the recto- 
vesical layer which passes between the rectum and bladder and 
encloses the seminal vesicles and vas deferens. It is separated 
from the peritoneum by the extra-peritoneal tissue, and is con- 
tinuous mesially with the fibrous coats of the rectum and blad- 
der, enclosing the prostate. [439] 

In the female it envelops the neck of the bladder, vagina, and 
uterus. [439] 

Levator Ani. — Origin; back of bodj^of pubis; parietal pel- 
vic fascia along or above white line; ischial spine. Course; 
downward and inward under visceral pelvic fascia and pelvic 
viscera. Insertion; central point of perineum; External 
sphincter around anus and ano-coccygeal raphe; sides of 

[197] 



DISSECTING MANUAL. 

coccyx and lower sacrum. It is divisible into four parts ac- 
cording to its termination, viz. : pubo-rectalis, inserted at cen- 
tral point of perineum; pubo-coccygeus, inserted at anus and 
ano-coccygeal raphe; ilio-coccygeus and ilio-sacralis, inserted 
at sacrum and coccyx. [440] 

Ischio-coccygeus. — This overlaps the posterior border of the 
preceding. Origin; ischial spine; small sacro-sciatic ligament. 
Insertion; sides of lower two sacral and upper two coccygeal 
vertebrae. The visceral pelvic fascia separates it from the 
rectum. [441] 

Nerves. 

Posterior Spinal Nerves. — Lower Thoracic. — The external 
cutaneous branches supply the skin of the loin and (two 
lowest) buttock. [613] 

Fvst, Second, and Third Lumbar. — These divide into internal 
and external branches. The internal branches supply the deep 
muscles of the back. The external (cutaneous) branches de- 
scend, pierce the vertebral aponeurosis posteriorly above the 
iliac crest, and supply the skin from the midline above the iliac 
crest to below and behind the great trochanter. [613] 

Fourth a7id Fifth Lumbar. — These (usually) supply only the 
longitudinal muscles of the back. A branch of the fifth may 
join the first sacral. [613] 

First, Second, and Third Sacral. — Loops between them, often 
joined by branches of the fifth lumbar and fourth sacral, form 
the Posterior sacral plexus on the back of the sacrum. From 
the loops spring internal (muscular) branches to the Multi- 
fidus spinse; and external cutaneous branches, piercing the 
sacro-sciatic ligament and Gluteus maximus, to the skin on the 
back of the sacrum and buttock near by. [613] 

Fourth and Fifth Sacral, and Coccygeal. — These \mite as the 
Posterior sacro-coccygeal nerve, which pierces the sacro-sciatic 
ligament to supply the skin over the coccyx. [614] 

Anterior Spinal Nerves. — Seventh to Eleventh Thoracic. — At 
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the ends of the intercostal spaces they pierce the Diaphragm 
and TransversaHs, and run forward between the latter and 
Obliquus internus; then passing between the Rectus and 
its sheath (posterior layer), and then through the Rectus and 
its sheath (anterior layer), they supply {anterior cutaneous 
branches) the midline from the ensiform cartilage to just below 
the umbilicus. Muscular branches supply the TransversaHs, 
Obliqui, and Rectus. Lateral cutaneous branches descend 
through the interdigitations of the External oblique, supplying 
the loin down to the buttock; this branch of the eleventh ex- 
tends over the iliac crest. [638] 

Twelfth Thoracic. — This runs forward below the last rib, 
under the Psoas, between the Quadratus lumborum and ex- 
ternal arcuate ligament, then through the Transversalis and 
between this and the Internal oblique, and then through the 
Rectus and its sheath to {anterior cutaneous branch) the skin 
midway between umbilicus and pubis. Muscular branches 
supply the Transversalis, ObUqui, Rectus, and Pyramidalis. 
The lateral cutaneous (iliac) branch descends anteriorly over the 
Uiac crest, to the Vjuttock as far as in front of and below the 
great trochanter. [638] 

Lumbar, Sacral, and Coccygeal. — These form the Lumbosacral 
plexus which, for convenience, is divided into the lumbar, sa- 
cral (sciatic) , and pudendal plexuses. From the abdominal and 
pelvic sympathetic cord each nerve receives gray rami com- 
municantes, which cross the vertebrae under the Psoas. White 
rami communicantes run from the first two (sometimes first 
four) lumbar nerves to the upper part of the lumbar gangli- 
ated cord; and from the third (sometimes second, third, and 
fourth) sacral nerves, across the cord to the sympathetic pelvic 
plexus. [639] 

LUMBAR PLEXUS. 

This hes deeply in the Psoas muscle, just in front of the 
transverse processes, and is formed by the first three and 
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part of the fourth himbar nerves. The first and second each 
divide into upper and lower branches. The upper branch of 
the first (often getting a branch from the twelfth thoracic) di- 
vides into the ilio-hypogastric and ilio-inguinal. The lower 
branch of the first and upper branch of the second join, form- 
ing the genito-crural. The lower branch of the second, the 
third, and the portion of the fourth each divide into an an- 
terior and a larger posterior part; the anterior parts (except 
sometimes that of the second) unite, forming the obturator ; 
the posterior parts also unite, forming the anterior crural. 
The external cutaneous arises from the back of the posterior 
parts of the second and third. Muscular branches to the 
Quadratus lumborum arise from the first three or four lumbar 
(sometimes the last thoracic), and to the Psoas from the second 
and third (sometimes also the first or fourth) lumbar nerves 
near their origins. [641] 

Ilio-hypogastric. — This runs through the Psoas, across the 
Quadratus lumborum, and between the TransversaUs and In- 
ternal oblique above the iliac crest. Then piercing the Inter- 
nal oblique just in front of the anterior superior spine it runs 
between this and the External oblique aponeurosis, pierces 
the latter an inch and a half above the external abdominal 
ring and (as the hypogastric branch) supplies the adjacent skin. 
Muscular branches supply the abdominal wall. Iliac branch (in- 
constant) ; this descends through the abdominal wall and over 
the iliac crest behind the iliac branch of the last thoracic, to the 
skin on the upper and outer part of the buttock. [642] 

Ilio-inguinal. — This is often fused at first with the preced- 
ing; it runs a similar course, at a lower level, but pierces the 
Internal obhque further forward. It then runs through the 
external abdominal ring and supplies {cutaneous branches) the 
abdominal wall over the symphysis, the thigh over Scarpa's 
triangle supero-internally, and the top of the scrotum and root 
and dorsum of the penis (mons Veneris and labium majus). 
Muscular branches supply the abdominal wall. [642] 
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Genito-crural.— Arising by two roots which unite in the 
Psoas, the nerve then pierces and descends on the front of the 
Psoas, runs through the psoas fascia, alone; the outer side of the 
iliac vessels, and divides above Poupart's ligament into two 
branches, viz.: The genital branch runs across the external 
iliac vessels and through the inguinal canal to the skin of the 
scrotum (or labium majus) and adjacent thigh; branches go 
to the external iliac artery, Cremaster, and (sympathetic) sper- 
matic plexus. The crural branch descends on the outer side of 
the f 603 oral artery to the thigh. [643] 

External Cutaneous. — This runs under the Psoas, then 
across the Iliacus (under the iliac fascia) to the anterior supe- 
rior spine and then under the end of Poupart's ligament to the 
thigh. [643] 

Obturator. — This arises by three roots which, in front of the 
anterior crural, unite in the Psoas and emerge at its inner bor- 
der. The nerve then descends behind the common iliac and 
along the outer side of the internal iliac vessels, runs forward 
below the pelvic brim with the obturator artery, and entering 
the obturator canal divides into two branches, superficial and 
deep ; these pass to the thigh. [643] 

Anterior Crural. — This arises by three roots which unite in 
the Psoas and emerge at its outer border. The nerve descends 
between the Psoas and Iliacus, sending a branch to the latter, 
and runs under Poupart's ligament, external to the femoral 
sheath, to the thigh. [645] 

SACRAL (SCIATIC) PLEXUS. 

This lies at the back of the pelvis, between the Pyriformis 
and parietal fascia; it is formed by part of the fourth lumbar, 
the fifth lumbar, and the first three sacral nerves. The nerves 
converge into a triangular band whose apex runs through 
the great sacro-sciatic foramen below the Pyriformis, and then 
into the buttock as the great sciatic nerve. The lumbar and 
first two sacral nerves each divide into anterior and posterior 
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parts; the third sacral divides into upper and lower parts. 
The anterior parts of the lumbar nerves unite in one trunk, and 
the posterior parts in another, which together form the lumbo- 
sacral cord. The posterior parts of the lumbar and first two 
sacral nerves form the peroneal nerve; the anterior parts of 
the same nerves, together with the upper part of the third sa- 
cral, form the tibial nerve. [647] 

PUDENDAL PLEXUS. 

This lies on the back wall of the pelvis and is formed by 
fibres from the first three sacral nerves, and all the fourth and 
fifth sacral and the coccygeal. A visceral branch (white ramus 
communicans) runs from the third (and second or fourth) 
sacral to the pelvic plexus and viscera. The perforating cuta- 
neous nerve arises from the back of the second and third sacral 
and runs through the great sacro-sciatic ligament to the but- 
tock. Muscular branches, from the loop between the third and 
fourth sacral, supply the Levator ani, Coccygeus, and External 
sphincter; offsets from the branch to the latter supply the 
skin on the ischio-rectal fossa and fold of the nates behind 
the anus. The anterior sacro-coccygeal nerves are the descend- 
ing branches of the fourth and fifth sacral and the coccygeal; 
they form a plexus (coccygeal) beside the coccyx, and twigs 
from this run through the great sacro-sciatic Hgament to the 
skin near the coccyx. The other branches of the pudendal 
plexus are the small sciatic and the pudic. [655-658] 

Small Sciatic. — Springing from the back part of the first 
three sacral nerves at the junction of the sacral and pudendal 
plexuses, this runs through the great sciatic notch, below the 
Pyriformis, to the thigh. Its perineal branch (inferior puden- 
dal) arises at the lower border of the Gluteus maximus, runs 
inward over the hamstrings and below the ischial tuberosity, 
becomes subcutaneous over the pubic arch, and supplies the 
skin on the scrotum and root of the penis (labium majus and 
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clitoris), communicating with branches of the iho-inguinal 
and pudic. [655] 

Pudic. — Arising usually from the second, third, and fourth 
sacral, this runs through the great sacro-sciatic foramen below 
the great sciatic nerve; then crossing the ischial spine (or 
lesser sacro-sciatic ligament) it runs through the small sacro- 
sciatic foramen with the pudic artery, and then along the outer 
wall of the ischio-rectal fossa in a sheath of parietal pelvic 
fascia, and divides at the base of the triangular ligament into 
the perineal nerve and the dorsal nerve of the penis. The in- 
ferior hemorrhoidal nerve, its other branch, arises usually at the 
back of the ischio-rectal fossa, but may arise separately from 
the plexus (third and fourth sacral) and accompany the pudic. 
It crosses the ischio-rectal fossa with the inferior hemorrhoidal 
vessels and divides into muscular branches, to the External 
sphincter; cutaneous, to the anus ; and communicating, to the 
small sciatic, pudic, and fourth sacral. [658] 

The perineal nerve divides at once into two parts, superficial 
and deep. The superficial part consists of two nerves; one 
(posterior, or external superficial perineal) runs over the Trans- 
versus perinei and base of the triangular ligament, while the 
other (anterior, or internal superficial perineal) runs through 
them; both run forward to the skin of the scrotum (labium 
majus) and communicate with the small sciatic and inferior 
hemorrhoidal. The deep part runs forward between the layers 
of the triangular ligament, then pierces the anterior layer and 
the bulb of the urethra, to supply the erectile tissue and mu- 
cous membrane of the bulb and corpus spongiosum. Muscular 
branches supply the Levator ani. External sphincter, Trans- 
versus perinei. Erector penis (clitoridis) , Biilbo-cavernosus 
(Sphincter vaginse), and Compressor urethree. [659] 

The dorsal nerve of the penis runs forward, with the internal 
pudic artery, under the superficial layer of the triangular liga- 
ment, and along the pubic arch, under the crus and Erector 
penis (vel clitoridis). Then piercing the triangular ligament it 
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runs on the dorsum of the penis (or chtoris) to supply the skin 
of the distal two-thirds. A branch (nerve to the corfms caver- 
nosum) runs through the triangular ligament to the erectile 
tissue of the crus and corpus cavernosum. [660] 

SYMPATHETIC SYSTEM. 

Lumbar Part of Cord. — This lies on the bodies of the verte- 
bra, internal to the Psoas, and presents from four to eight 
ganglia; it is continuous with the thoracic and sacral portions. 
White rami communicantes pass to it from the first two or 
three lumbar nerves ; gray rami communicantes pass from it to 
the anterior divisions of the lumbar nerves; all these rami 
pass under the Psoas. Numerous small branches go to the 
abdominal aorta and aortic plexus. [710] 

Sacral Part of Cord. — This lies on the sacrum, internal to 
the foramina ; it is continuous with the lumbar cord above and 
ends below, over the coccyx, in a plexiform {parietal branches) 
union with the opposite cord, the two parts being often con- 
nected by the coccygeal ganglion (ganglion impar) . It usually 
presents four ganglia. It receives no white rami communi- 
cantes, but gray rami communicantes pass from it to the an- 
terior divisions of the sacral and coccj'geal nerves. Visceral 
branches from its upper part join the pelvic plexus. [711] 

Plexuses. — Taken together there are three, the solar, hypo- 
gastric, and pelvic. They are formed by peripheral branches 
of the lower thoracic, lumbar, and upper sacral parts of the 
gangliated cord, and supply the abdominal and pelvic viscera 
and vessels. They are connected with the central nervous 
system through its visceral branches (white rami communi- 
cantes). The visceral branches of the middle sacral nerves 
pass directly to the plexuses, but those of the lower thoracic 
and upper lumbar nerves pass indirectly, first joining the gan- 
gliated cord and then running in (chiefly) the splanchnic nerves 
and (partly) the lumbar part of the cord. [712] 

Solar Plexus. — This lies on the posterior abdominal wall, 
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behind the stomach, and consists of the coehac plexus and two 
semilunar ganglia. Its branches form subordinate plexuses on 
the aorta and its branches ; one of these (the aortic) is contin- 
uous with the hypogastric plexus through the hypogastric 
nerves. [712] 

Semilunar Ganglia. — One lies on each cms of the Dia- 
phragm, under the suprarenal capsule and (right side) inferior 
vena cava. They are irregular, often subdivided, and the 
lower end {aortico-renal ganglion) is detached; the great 
splanchnic nerve joins the upper end, and the smaller splanch- 
nic the lower end. Branches radiate to the subordinate plex- 
uses. Other small cell masses {ganglia coeliaca) are present in 
the cceliac plexus. [712] 

Cosliac Plexus. — This is a dense mesh work surrounding the 
origin of the coeliac axis, joined by branches of the semilunar 
ganglia and right vagus, and continuous below with the su- 
perior mesenteric and aortic plexuses. It forms subsidiary 
plexuses on the branches of the cceliac axis : coronary, hepatic, 
and splenic. [713] 

Subordinate Plexuses. — These are formed on, and named from 
their location on, the aorta and its branches viz.: The dia- 
phragmatic accompanies the inferior phrenic artery, is formed 
by branches of the semilunar ganglion, and communicates with 
the phrenic nerve. A ganglion (diaphragmatic) develops at 
its junction with the right phrenic nerve. The suprarenal is 
mainly derived from the semilunar ganglion and receives 
branches from the diaphragmatic and renal plexuses. The 
renal is derived from the semilunar ganglion and aortic plexus, 
receives the least splanchnic nerve, and is connected with the 
suprarenal plexus. The superior mesenteric is continuous with 
the coeliac and aortic plexuses, receives branches from the 
semilunar gangUon, and contains a ganglion {superior mesen- 
teric). Its branches form plexuses on the arterial branches. 
The aortic lies on the abdominal aorta, continuous with the solar 
and superior mesenteric plexuses, and receives branches from 
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the lumbar gangliated cord. It is connected with subordinate 
plexuses and gives off the hypogastric nerves, The spermatic 
is derived from the aortic plexus and gets branches from the 
renal. The ovarian has the same origin as the preceding and 
is connected with the uterine plexus. The inferior mesenteric 
is derived from the aortic plexus and forms plexuses on the 
branches of the inferior mesenteric artery. [713] 

Hypogastric Plexus. — This is formed from the hypogastric 
nerves, which descend from the aortic plexus on the aorta and 
become plexiform over its bifurcation and the sacral promon- 
tory. It continues downward on the sacrum on either side of 
the rectum, bifurcating, and ends in the pelvic plexuses. [73 4] 

Pelvic Plexuses. — These are prolongations of the halves of 
the hypogastric plexus, one on each side of the rectum. Each 
accompanies the internal iliac artery and its branches and gives 
off subordinate plexuses. Each gets fibres from the upper 
sacral part of the gangliated cord, and visceral branches from 
the sacral nerves. [714] 

Subordinate Plexuses. — The hemorrhoidal is connected with 
the inferior mesenteric. The vesical lies on the vesical ar- 
teries. The prostatic lies on either side of the gland, and is 
prolonged forward on each side as the cavernous plexus of the 
penis. The uterine accompanies the artery between the folds 
of the broad ligament and communicates with the ovarian 
plexus. The vaginal is formed mainly by visceral branches of 
sacral nerves entering the pelvic plexus, and forms a cavernous 
plexus for the clitoris. [714] 

Arteries. 

Abdominal Aorta. — Beginning at the aortic opening in the 
diaphragm, at the middle of the lower border of the last dorsal 
vertebra, this descends on the left side of the spine to the left 
side of the body of the fourth lumbar vertebra, and there 
divides into the common iliac arteries. [798] 
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Paired Branches. 

The inferior phrenic runs behind (right side) the inferior 
vena cava or (left side) oesophagus and across the crus to the 
inferior surface of the diaphragm, dividing into two branches, 
internal and external ; a branch (superior capsular) often sup- 
plies the suprarenal body. The lumbar are four (or five) 
branches on each side which cross the spine under the Psoas 
and pass forward between the Transversalis and Internal 
oblique; their branches are dorsal and muscular. The middle 
suprarenal (capsular) runs above the renal artery to the supra- 
renal gland. The superior and inferior suprarenal arise from 
the inferior phrenic and renal respectively. [839] 

The renal arises high up and runs almost transversely be- 
hind the pancreas, and (right side) inferior vena cava and 
duodenum, to the hilus of the kidney, which it enters, dividing 
into three branches; of these one passes behind the pelvis of 
the ureter and two in front. Branches ; inferior suprarenal, to 
the suprarenal body; ureteral, to the ureter; peri-renal, to the 
Iddney capsule ; glandular, to renal and lumbar glands. [842] 

The spermatic arises just below the renal and descends over 
the external iliac artery and the ureter to the internal abdom- 
inal ring, then traverses the inguinal canal and descends to 
the scrotum. Branches; ureteral to the ureter; cremasteric, 
to the Cremaster; ependymal, to the epididymis; and testicu- 
lar to the testicle. The ovarian has the same origin and earlier 
course as the spermatic, but turns inward near the internal 
abdominal ring, descends into the pelvis, and runs in the broad 
ligament. Branches; ureteral to the ureter; tubal, to the 
Fallopian tube; ligamentous, to the round ligament ; ovarian, 
to the ovary; and uterine, to the uterus. [842] 

Unpaired Branches. 

The middle sacral arises just above the bifurcation of the 
aorta and descends in the midline, upon the sacrum and coccyx, 
to the tip of the latter. [841] 
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The caliac axis arises high up, from the front of the aorta, 
runs forward for about half an inch, and then divides into 
three branches, coronary, hepatic, and s-plenic. [843] 

The coronary (cceliac axis) runs to the left and then bending 
sharply, along the lesser curvature of the stomach, in the lesser 
omentum, to join the pyloric branch of the hepatic. Branches ; 
oesophageal, to the ojsophagus; gastric, to the stomach. [844] 

The splenic (coeliac axis) rims along the upper border of the 
pancreas, across the suprarenal body and kidney, and in the 
lieno-renal ligament, dividing into branches which enter the 
hilus of the spleen. Branches. Pancreatic, small branches 
(pancreatica parvse) to the gland and a large one (pancreatica 
magna) nmning in it from left to right, just above the duct. 
Vasa brevia, small branches to the left end of the stomach. 
Left gastro-epiploic, running along the greater curvature of 
the stomach from left to right, in the great omentum, to join 
the right gastro-epiploic. [844] 

The hepatic (coeliac axis) runs along the head of the pan- 
creas, then forward in the right pancreatico-gastric fold to the 
duodenum, and then upward in the small omentum in front of 
the portal vein; it divides at the transverse fissure of the liver 
into the right and left hepatic. Branches. Pyloric, to the py- 
lorus and lesser curvature of the stomach, joining the coronary. 
Gastro-duodenal ; descending behind the duodenum this di- 
vides into two branches ; one (right gastro-epiploic) runs along 
the greater curvature of the stomach; the other (superior pan- 
creatico-duodenal) runs between the duodenum and head of 
the pancreas, supplying both. Left hepatic; after supplying 
the Spigelian lobe, this enters the left end of the transverse 
fissure. Right hepatic; after running behind the cystic duct 
and sending a branch (cystic) along it to the gall bladder, this 
enters the right end of the transverse fissure. [845] 

The superior mesenteric arises from the front of the aorta 
just below the coeliac axis, descends between the pancreas and 
duodenum, enters the mesentery, and then curves downward 
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and to the right in this to tlie riglit iliac fossa. Branches. 
Rami intestini tenuis; intestinal branches running in the mes- 
entery; each divides and the branches unite to form arches 
from which other brandies arise ; this process is Itept up till 
there are four or five tiers of arches. Inferior pancreatico- 
duodenal; running between the duodenum and pancreas this 
divides into branches which ascend in front of and behind the 
pancreas. Middle colic; running in the transverse mesocolon 
this divides into two branches, right and left, which join, re- 
spectively, the right and left colic. Right colic; running be- 
hind the peritoneum toward the ascending colon this divides 
into two branches, ascending and descending, which join the 
middle colic and ileo-colic respectively, lleo-colic ; running be- 
hind the peritoneum toward the lower end of the ascending 
colon, this divides into two branches, ascending and descend- 
ing, which join the right colic and ileo-cajcal respectively. 
Terminal; ileal, to the lower end of the small intestine; ap- 
pendicular, running in the meso-appendix to the appendix ; an- 
terior and posterior ileo-ceecal, to the front and back of the ileo- 
c£ecal junction; and colic, to the ascending colon. [845] 

The inferior mesenteric arises from the aorta below the pre- 
ceding, descends to the left common iUac, and there becomes 
the superior hemorrhoidal. Branches. Left colic; running 
toward the splenic flexure this divides into ascending and de- 
scending branches, which join the middle colic and sigmoid 
respectively. Sigmoid; running toward the sigmoid flexure 
this divides into ascending and descending branches, which 
join the left colic and superior hemorrhoidal respectively. 
Superior hemorrhoidal; crossing over the left common iliac, 
this descends in the pelvis to the third sacral vertebra and di- 
vides into two branches, which descend on either side of the 
rectum. [847] 

Common Iliac. — Beginning at the middle of the body of the 
fourth lumbar vertebra, just to the left of the midline, each 
runs downward and outward on the spine and becomes the 
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internal iliac in front of the lumbo-sacral joint, at the same time 
giving off the external iliac. The right common iliac crosses 
the inferior vena cava and common iliac veins. [841] 

Internal Iliac (hypogastric) . — Beginning at the lumbo-sacral 
joint this descends into the pelvis and divides, usually at the 
upper border of the great sciatic notch, into two divisions, an- 
terior and posterior. Branches of posterior division. The ilio- 
lumbar ascends over the pelvic brim to the iliac fossa, sending 
a branch (lumbar) upward under the Psoas, and another 
(spinal) to the sj)ine. The lateral sacral are two branches (su- 
perior and inferior) which descend on the front of the sacrum 
and coccyx. The gluteal is a continuation of the posterior 
division; it runs through the great sciatic foramen, just above 
the Pyriformis, to the buttock where it divides into two 
branches, superficial and deep. In the pelvis its branches are 
muscular; neural, to the sacral plexus; and nutrient, to the 
hip-bone. [848] 

Branches of Anterior Division. 

The vesical are the superior, middle, and inferior; they sup- 
ply the upper part, back, and base of the bladder respectively, 
The obliterated hypogastric is a fibrous cord which crosses the 
pelvic wall under the vas deferens, or round ligament, and as- 
cends on the abdominal wall, external to the urachus, toward 
the umbilicus. The artery to the vas accompanies the vas 
deferens. The middle hemorrhoidal supplies the rectum. The 
vaginal supplies the walls of the vagina and corresponds to the 
inferior vesical in the male. The uterine runs in the broad 
ligament, crossing the ureter, to the neck of the uterus, then 
ascends on the side of the body almost to the fundus, and then 
runs outward under the Fallopian tube to join the ovarian 
artery. [851] 

The obturator runs along the pelvic wall, just below the brim, 
and through the obturator foramen, dividing into external and 
internal branches which skirt round the margin of the fora- 
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men. Its branches in the pelvis are muscular; nutrient, to 
the ilium; vesical, to the bladder; and pubic, to the back of 
the pubis. [852] 

The internal piidic descends on the sacral plexus and then 
runs through the great sciatic foramen below the Pyriformis; 
then crossing the ischial spine, it runs through the small sciatic 
foramen and along the wall of the ischio-rectal fossa in Alcock's 
canal; then continuing between the layers of the triangular 
ligament close to the pubic ramus, almost to the subpubic 
hgament, it pierces the anterior layer of the triangular liga- 
ment. Branches. (Buttock) : muscular and anastomotic. 
(Ischio-rectal fossa) : inferior hemorrhoidal, to lower end of 
rectum; superficial perineal, running forward on perineum 
under superficial fascia ; transverse perineal, running inward 
at base of perineum. (Urethral triangle) : artery to the bulb, 
to bulb of corpus spongiosum (or vestibule) ; artery of corpus 
cavernosum, to crus penis (vel clitoridis); dorsal artery of 
penis (or clitoris) , running along dorsum of the penis (or cli- 
toris) to the glans. [853] 

The sciatic descends through the sacral plexus, runs through 
the great sciatic foramen below the Pyriformis, and descends 
in the buttock with the great sciatic nerve. Small visceral, 
muscular, and neural branches arise in the pelvis. [854] 

External Iliac. — Beginning at the lumbo-sacral joint this 
runs along the pelvic brim, upon the iliac fascia, to a point 
under Poupart's ligament midway between the symphysis 
pubis and iliac anterior superior spine, and there becomes the 
femoral artery. Its vein lies internal to it and both are en- 
closed in a thin fascial sheath. Branches. Twigs to the Psoas 
and the lymphatic glands; deep epigastric; deep circumflex- 
iliac. [856] 

The deep epigastric arises just above Poupart's ligament and 
turns round the lower border of the peritoneal sac; then as- 
cending along the inner side of the internal abdominal ring 
and outer border of Hesselbach's triangle, it pierces the sheath 
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and runs upward l^ehind and then in the Rectus. At the 
internal ring the vas deferens (or round hgament) and geni- 
tal nerve hook rounds its front and outer side. Its branches 
are muscular; cutaneous, to the anterior abdominal wall; 
cremasteric, descending in the inguinal canal to the cord 
(or round ligament) ; and pubic, descending beside the crural 
ring to the pubis. [856] 

The deep circumflex iliac runs just above the lower border of 
Poupart's ligament to the anterior superior iliac spine, then 
through the Trans versalis, and then backward between this 
muscle and the Internal oblique. Its branches are muscular 
and cutaneous. [857] 

Veins. 

Inferior Vena Cava. — Commencing on the right side of the 
body of the fifth lumbar vertebra, by the union of the common 
iliacs, this ascends on the right side of the spine, to the right of 
the aorta, and pierces the diaphragm opposite the eighth dor- 
sal vertebra. Tributaries. The hepatic veins open into its 
upper end, just under the diaphragm, in two groups: the upper 
group consists of a right, a left, and (usually) a Spigelian 
trunk, from those lobes; the lower group consists of from six 
to t\\'enty small veins from the right and Spigelian lobes. The 
renal veins are single and lie in front of their arteries: the left 
one crosses over the aorta. The inferior phrenic are the venae 
comitos; the left ones usually end in the left suprarenal vein. 
The suprarenal veins are single ; the left one usually joins the 
left renal vein. There are usually four lumbar veins on each 
side, one ^M'th each arterj^; they may all end in a common 
trunk which joins the inferior vena cava; on each side thej* 
are all united by the ascending lumbar vein. The spermatic 
veins form a plexus (pampiniform) about the cord, from which 
two veins ascend through the internal ring and unite later in 
a single trunk, which joins the (right side) vena cava or (left 
side) left renal vein. The ovarian veins form a plexus (pam- 
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piniform) in the broad ligament from which two veins ascend 
and, uniting later, end like the spermatic ^'eins. [892] 

Common Iliac. — Each commences at the pelvic brim, by the 
union of the internal and external iliacs, ascends to the fifth 
lumbar vertebra and unites with its fellow to form the inferior 
vena cava. The right vein Ues at first behind and then to the 
outer side of its artery ; the left vein lies internal to its artery 
and then under the right common iliac artery. They receive 
the ilio-lumbar veins ; the left common iliac receives the middle 
sacral vein. [895] 

Internal Iliac. — This is single and accompanies its artery. 
Its tributaries are the obturator, internal pudic, sciatic, glu- 
teal and lateral sacral ven;E comites, with vessels from the plex- 
uses, and the middle hemorrhoidal, uterine, vaginal, and vesical 
veins. Plexuses; the uterine lie along the lateral borders of 
the uterus and give rise to (usually) two uterine veins on each 
side; the vaginal lie at the sides of the vagina and give rise 
to a single vaginal vein on each side; the superior vesical 
occupies the sides and top of the bladder and empties into the 
prostatico- vesical (inferior vesical, in the female) plexus; the 
prostatico-vesical lies round the prostate and neck of the blad- 
der and sends efferent branches on each side to the internal 
iliac; the inferior vesical, representing the preceding in the 
female, lies around the neck of the bladder and upper part of 
the urethra. The deep dorsal vein of the penis runs in the mid- 
line under the deep fascia and joins the prostatico-vesical 
plexus; the dorsal vein of the clitoris has a similar course and 
ends in the inferior vesical plexus. The superficial dorsal vein 
of the penis divides to join the superficial external pudic 
vein of each side. [895] 

External Iliac. — Beginning under Poupart's ligament as a 
continuation of the femoral this ascends to the pelvic brim, at 
first internal to and then behind its artery, and joins the inter- 
nal iliac. Its branches correspond to those of the artery, and it 
also receives the pubic branch of the obturator. [899] 
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Portal System. — The veins involved are single; the tribu- 
taries of origin agree closely with the terminal arterial branches 
and have similar names. The terminal veins, however, leave 
their arteries finally; the inferior mesenteric vein joins the 
splenic and the latter unites with the superior mesenteric to 
form the portal vein. [901] 

Portal Vein. — Commencing by the union of the splenic and 
superior mesenteric, behind and to the left of the neck of the 
pancreas, this ascends behind the duodenum to the foramen 
of Winslow and runs forward in the right pancreatico-gastric 
fold to the gastro-hepatic omentum ; then ascending in front of 
the foramen of Winslow, behind the bile duct and hepatic 
artery, to the transverse fissure of the liver, it divides into two 
branches, right and left, for those lobes. The left branch also 
supplies branches to the quadrate and Spigelian lobes; the 
round ligament joins it in front, while from its back a fibrous 
cord (ductus arteriosus) runs to the inferior vena cava. The 
coronary and pyloric veins join the portal vein; the cystic 
vein joins its right branch. [902] 

The superior mesenteric begins in the right iliac fossa and 
ascends on the right of its artery, receiving corresponding 
branches. The splenic begins at the hilus of the spleen and 
runs just below its artery and then across the aorta; besides 
branches corresponding to those of the artery it receives the 
inferior mesenteric. The inferior mesenteric begins as the su- 
perior hemorrhoidal, which drains the hemorrhoidal plexus 
surrounding the rectum. It ascends with its artery, receiving 
the sigmoid and left colic; then crossing over the left renal 
vein it runs behind the pancreas and joins the splenic. [903] 

Lymphatics. 

The thoracic duct begins as an elongated ovoid dilatation, 
(receptaculum chyli) which is two or three inches long and lies 
in front of the two upper lumbar vertebrae, between the aorta 
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and vena azygos major, under the right crus of the diaphragm. 
It ascends through the aortic opening of the diaphragm and 
then along the spine to empty into the left innominate vein. 
It drains the lower half of the body. [906] 

The deep glands are in two groups, visceral and parietal. 

The visceral glands are the following: gastric, in three groups, 
one (coronary) lying along the lesser curvature of the stomach 
and behind the cardiac orifice, one (sub-pyloric) along the 
greater curvature near the pylorus, and the third (retro-pyloric) 
behind the pylorus and first part of the duodenum; splenic, 
lying at the hilus of the spleen ; hepatic, lying below the trans- 
verse fissure of the hver in the small omentum; pancreatic, 
lying along the upper border of the pancreas; superior mesen- 
teric, lying in the mesentery, especially the jejunal; ileo-coecal, 
lying in the lowest part of the mesentery, between the ileum 
and ascending colon; recfaZ, lying in the meso-rectima; inferior 
mesenteric, lying along that artery and its branches; colic, 
lying in the meso-colon; and cceliac, lying around the coehac 
axis and adjacent part of the aorta. [918] 

The parietal glands are the following: External iliac, Ijdng 
on either side and in front of that artery in three groups, outer, 
middle, and inner, of which the latter extends into the pelvic 
cavity as far as the obturator nerve; obturator (inconstant), 
lying at the back of the obturator canal ; circumflex iliac and 
epigastric (inconstant), lying along the deep circumflex iliac 
and deep epigastric arteries ; supra- and infra-umbilical (incon- 
stant), lying on the posterior surface of the Rectus sheath, 
above and below the umbilicus; internal iliac, lying along that 
artery, on the pelvic wall below the obturator nerve; lateral 
sacral, lying on the front of the sacrum internal to the anterior 
sacral foramina ; commont'Zmc, lying along that artery; lumbar 
(inconstant), lying on the lumbar transverse processes behind 
the Psoas; and aortic, lying along all sides of the abdominal 
aorta and therefore known as the pre-aortic, lateral aortic, and 
retro-aortic glands. [920] 
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Stomach. — This is pyriform, ten or eleven inches long, four 
to four and a half inches wide, and will hold about a quart; its 
long axis is almost horizontal when empty but runs obliquely 
forward, downward and to the right when distended. It has 
two ends, cardiac and pyloric ; two margins, greater and lesser 
curvatures; two surfaces, superior and inferior; and two ori- 
fices, cardia and pylorus. It is firmly fixed at the cardia but 
movable elsewhere. [1050] 

The upper surface is the more convex and larger. It is in 
relation with the diaphragm, anterior abdominal wall, and left 
lobe of the Uver when distended ; when empty, the transverse 
colon intervenes. The lower surface is in relation with the dia- 
phragm, spleen, left kidney and suprarenal, pancreas, and 
transverse colon and mesocolon. The cardiac end (fundus) is 
a large rounded cul-de-sac directed backward and to the left. 
The pyloric end is a narrow and cylindrical prolongation join- 
ing the duodenum ; when distended this has a special dilata- 
tion (antrum pylori). [1054] 

The lesser curvature extends from pylorus to cardia and is 
directed toward the liver. The greater curvature is three times 
as long, extends from the cardia over the fundus to the pylorus, 
and is directed forward and to the left. The oesophageal orifice 
(cardia) opens into the gullet and lies deeply, opposite the 
eleventh dorsal vertebra. The pyloric orifice (pylorus) opens 
into the duodenum ; it presents an external constriction, mark- 
ing an internal thickening (pyloric valve) of the wall produced 
by circular muscular fibres (Sphincter pylori). [1055] 

Structure. — There are four coats, as follows, from without 
inward: The peritoneal consists of greater sac anteriorly and 
lesser sac posteriorly, and covers it completely except over a 
small triangular area posteriorly, below and to the left of the 
cardia. The muscular consists of an external longitudinal 
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layer throughout; of a middle circular layer on the body and 
pyloric end, where it forms the sphincter; and of an internal 
circular layer on the fundus. The submucous is loose connect- 
ive tissue. The mucous is thickest at the pylorus. [1058] 

Structure of Intestines. — All have four coats, as follows, 
from without inward: Peritoneal, varying in extent. The 
muscular coat consists of an inner circular layer, forming the 
pyloric and iho-caecal valves ; and an outer longitudinal layer 
covering the small intestine completely but gathered in three 
bands (tfeniae coli) on the large intestine. The submucous is 
loose areolar tissue. The mucous consists, from within out- 
ward, of an epithelial layer, a basement membrane, a retiform 
layer, and a muscular layer (Muscularis mucosae) . [1061] 

The valvula conniventes are permanent transverse and rather 
crescentic folds which rarely form a complete circle, and are 
composed of two layers of mucosa with submucosa. They 
occur only in the small intestine, beginning in the duodenum 
an inch or two below the pylorus, becoming prominent in its 
lower half and the upper half of the jejunum, and then dis- 
appearing at the middle of the ileum. The villi are minute 
projections on the mucosa. [1062] 

The solitary glands are minute lymphatic nodules found 
everywhere in the mucosa. Peyer's patches are aggregations of 
solitary glands which form slightly elevated areas, half an 
inch long, or less. There are thirty or forty, found only in the 
small intestine, chiefly in the lower part of the ileum and al- 
ways along the free border. [1063] 

Small Intestine. — ^This is cylindrical, an inch or more in 
diameter, and over twenty feet long. It is divided into the 
duodenum, the upper eleven inches, which is fixed and has 
no mesentery; the jejunum, the upper two-fifths of the re- 
mainder, about eight feet long, lying above and to the left; 
and the ileum, the lower three-fifths, about twelve feet long, 
lying below and to the right. [1064] 

Duodenum. — From the pylorus this curves round the head 
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of the pancreas, and then bends forward to become the jeju- 
num. It has three parts. The first portion runs from the py- 
lorus to the right and backward, ending at the neck of the gall 
bladder where it turns downward; it is an inch and a half to 
two inches long. Peritoneum covers its first inch entirely, but 
only the front beyond this point. Above and in front of it is 
the quadrate lobe; below are the neck and head of the pan- 
creas; and behind are the portal vein, bile duct, and (to the 
right) vena cava. [1065] 

The second {descending) -portion is three and a haK or four 
inches long and descends to the right side of the third or fourth 
lumbar vertebra; peritoneum covers it in front, except under 
the colon. In front of it are the gall bladder above, small in- 
testine below, and the transverse colon crossing it mesiaUy; 
behind it is the right kidney ; externally is the liver and inter- 
nally the vena cava and pancreas, with the common bile duct 
intervening. [1068] 

The third portion runs transversely {transverse part) for an 
inch or two across the vena cava, then ascends {ascending 
terminal part) in front of the aorta and Psoas to the lower edge 
of the pancreas, and then bends {duodeno-jejunul flexure) 
sharply forward to become the jejunum. Peritoneum covers 
it anteriorly, except under the mesentery and superior mesen- 
teric vessels and also on the left side of the ascending terminal 
part. The mesentery and superior mesenteric vessels cross it 
anteriorly; behind it are the vena cava, aorta, left renal ves- 
sels, and left Psoas; above it is the pancreas. The duodeno- 
jejunal flexure is fixed by a band of unstriped muscle (suspen- 
sory muscle of duodenum, or muscle of Treitz) nmning from it 
to the connective tissue around the cceliac axis. [1068] 

Duodenal Fossce. — On drawing the ascending terminal part 
to the right, two peritoneal folds are generally seen at its left, 
extending from it to the parietal peritoneum. The upper 
(superior duodenal fold) has its lower edge free and under it is 
the superior duodenal fossa, which opens downward; the lower 
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(inferior fold) has its upper edge free and the inferior duodenal 
fossa under it opens upward. The paraduodenal fossa (infan- 
tile) is further to the left; its fold is vertical, with the right 
edge free, produced by and containing the inferior mesenteric 
vein. A duodeno-jejunal fossa, at the front of the flexure, and 
five others have been described. [1068] 

The bile papilla h prominent, contains the common orifice of 
the bile and pancreatic ducts, and lies on the inner aspect of 
the interior of the descending portion, three and a half to four 
inches below the pylorus. [1070] 

Jejunum and Ileum. — Both are connected to the parietes 
by the mesentery, a large and fan-shaped peritoneal fold about 
six inches long, containing their vessels and glands. The mes- 
entery is attached {root of the mesentery) along an obUque 
line, six or seven inches long, extending approximately from 
the left side of the second lumbar vertebra to the right iliac 
fossa, crossing the terminal part of the duodenum, aorta, vena 
cava, ureter, and Psoas. The jejunum is the wider, redder, and 
more vascular, mth thicker walls and prominent valvula; con- 
niventes, but few Peyer's patches; the ileum has many and 
larger Peyer's patches but few valvulse conniventes. Meckel's 
diverticulum (inconstant) is a wide protrusion, about two inches 
long, from the lower part of the ileum. [1071] 

Large Intestine. — This is about five feet long, or more, 
curves around the small intestine, and is divided into the cae- 
cum, the ascending, transverse, descending, iliac, and pelvic 
colon, and the rectum. It is three inches wide in the cseciun 
but diminishes beyond this, to an inch and a half in the iliac 
colon. The appendices epiploicce are small fatty peritoneal 
pouches which project from it everywhere except on the rec- 
tum. The tcenice coli are three bands, about a quarter of an 
inch wide and one-sixth shorter than the gut, into which the 
longitudinal muscular fibres are gathered. They produce sac- 
culations of the gut, are nearly equidistant from each other, 
and run from the base of the appendix to the rectum, where 
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they spread out in a continuous layer j one lies on the anterior 
surface of the gut, and two behind. [1074] 

Caecum. — This is the wide cul-de-sac, about two and a half 
inches long, which lies below the ileo-caecal valve with its lower 
end (Jundus) directed downward and inward. It lies in the 
right iliac fossa, just above Poupart's ligament, upon the 
Psoas and is usually completely covered by peritoneum. The 
ileo-ccecal valve lies on the back of the inner wall guarding the 
orifice of the ileum. It consists of two projecting folds (seg- 
ments) which are formed by an infolding of all the coats of the 
gut except the peritoneum and longitudinal muscular fibres. 
The upper fold is horizontal, the lower slopes upward and in- 
ward; they unite at each end of the orifice and are prolonged 
around the wall as two prominent folds (frenula) . [1076] 

Vermiform Process. — This long, narrow, tubular out- 
growth springs from the inner and back part of the caecum, an 
inch to an inch and a half below the ileo-caecal valve. It 
usually runs either upward, upward and inward, or downward 
and inward, but varies in length, size, and position. It is com- 
pletely covered by peritoneum and has a mesentery {meso- 
a-ppendix) extending to its tip and connected with the under 
surface of the mesentery proper. [1079] 

C cecal Fossae. — The most prominent are the following: The 
retro-colic fossa (inconstant) are shown by turning the caecum 
upward ; the external lies behind the outer part of the ascend- 
ing colon, just above the caecum; the internal is behind the 
inner part. The ileo-ca;cal fossa is shown by drawing the ap- 
pendix down. It lies under the end of the ileum, and opens to 
the left, behind a fold (ileo-caecal) running from the ileum to the 
front of the meso-appendix. The ileo-colic fossa lies above the 
end of the ileum, and opens to the left, behind a fold (ileo- 
colic) containing the anterior caecal artery. [1081] 

Colon, — The ascending colon is about eight inches long, and 
ascends from the ileo-caecal orifice to the liver. Then bending 
{hepatic flexure) forward and to the left it becomes the trans- 
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verse colon in front of the duodenum. It lies on the Iliacus, 
Quadratus lumborum, and lower and outer part of the right 
kidney; peritoneum covers its front and sides. [1082] 

The transverse colon is nineteen or twenty inches long, runs 
transversely to the left to the lower end of the spleen, and 
there bends {splenic flexure) sharply downward to become the 
descending colon. A triangular fold (phrenico-colic, or costo- 
colic ligament, or sustentaculum lienis) runs from the splenic 
flexure to the diaphragm opposite the eleventh rib. Perito- 
neum covers it completely, except the back of the first few 
inches. The meso-colon is short at its ends but long elsewhere 
and allows this colon to hang down; for this reason the left 
end runs upward, backward, and to the left. This colon hes 
below the liver, stomach, and pancreas (tail) ; behind the 
omentum and (left end) stomach; and in front of the duo- 
denum and pancreas (head). [1082] 

The descending colon is from four to six inches long and de- 
scends to the iliac crest, where it becomes the iliac colon. 
It lies external to the left kidney and upon the Diaphragm 
and Quadratus lumborum. Peritoneum usually covers its 
front and sides only. [1083] 

The iliac colon is five or six inches long and runs downward 
and then inward upon the Ilio-psoas to the inner border of the 
Psoas, where it becomes the pelvic colon. Peritoneum usually 
covers its front and sides only. [1085] 

The pelvic colon is fifteen, or more, inches long and descends 
into the pelvis, where it forms loops, and becomes the rectum 
opposite the third sacral vertebra. It is completely covered 
by peritoneum, has an extensive meso-colon, and is freely 
movable. [1086] 

Rectum. — This is dilated, five or six inches long, and de- 
scends to the lower and back part of the prostate (one and a 
half inches in front of but lower than the tip of the coccyx) . 
There, bending backward and downward around the ano- 
coccygeal body (muscular and connective tissue), it pierces 
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the pelvic floor and becomes the anal canal. It lies on the sa- 
crum, coccyx, and pelvic floor, following their curves, and also 
curves laterally in (usually) three flexures, the upper and lower 
being concave to the left, and the middle one to the right. 
External creases mark these flexures, which produce, inside the 
gut, lateral crescentic shelves (rectal valves) . At its lower end 
is a special enlargement (rectal ampulla) . Peritoneum covers 
only the upper two-thirds, at first in front of and at the sides, 
later on in front only, and is then reflected at a point one inch 
above the prostate, or three inches above the anus. [1087] 

Anal Canal. — This is an inch to an inch and a half long, 
quite narrow, and runs downward and backward to the exter- 
nal orifice (anus) ; it is surrounded by the Sphincters and 
(above) edges of the Levatores ani. It lies close behind the 
bulb of the urethra (or perineal body) . Its circular fibres are 
greatly thickened in its upper inch, forming the Internal 
sphincter. On the upper half of its mucous membrane are 
from five to ten permanent vertical folds {columns of Mor- 
gagni) ; these are connected at their lower ends by semilunar 
folds {anal valves) which form pockets (sinuses). [1091] 

Liver. — This lies under the diaphragm, on the right side and 
extending to the left. Its position is sufficiently outlined by 
lines connecting the following points, viz. : half an inch below 
the right nipple; half an inch below the tip of the tenth right 
rib; an inch below the left nipple. It has two surfaces, 
parietal and visceral, separated by the inferior margin; and 
consists of two main lobes, right and left, with three secondary 
ones, quadrate, caudate, and Spigelian. Peritoneum covers it 
entirely except the " uncovered area " on the right lobe (a small 
triangular area on the posterior parietal surface), under the 
falciform ligament, and (usually) the fossa of the gall bladder; 
the lesser sac covers the caudate and Spigelian lobes only, the 
rest being covered by the greater sac. [1108] 

The parietal surface is convex, adapted to the shape of the 
diaphragm, and divided, according to position, into four areas. 
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The superior area has two lateral convexities separated by a 
mesial hoUow. The right and anterior areas are smooth. The 
posterior area is devoid (" uncovered area ") of peritoneum over 
a space, on the back of the right lobe, about two inches wide 
and three or four long. This space presents an impression 
(suprarenal) for the suprarenal body, to the right of the vena 
cava; and also at its left end a vertical fossa for the vena 
cava, which may be converted into a foramen by liver tissue 
(pons hepatis) . On the posterior area (right lobe) , to the left 
of the fossa for the vena cava, is a vertical oblong mass {Spi- 
gelian lohe) bounded by the fissure of the ductus venosus; to 
the left of the latter, on the left lobe, is the (oesophageal) 
groove for the oesophagus. [1110] 

The visceral (inferior) surface looks downward, backward, 
and to the left. On the left lobe is a deep impression (gastric), 
and to the right of this a prominence (omental tubercle) pro- 
jecting over the lesser curvature. The right lobe is divided by 
the gall bladder. On its left side anteriorly is the quadrate 
lobe, boimded by the gall bladder and the umbilical and portal 
fissures ; behind this is the portal fissure ; and behind this the 
caudate lobe, a narrow ridge connecting the right and Spigelian 
lobes. On the right side of the right lobe, anteriorly, is an im- 
pression (colic) for the hepatic flexure; behind this is a large 
impression (renal) for the kidney; and internal to the latter 
is a small impression (duodenal) for the duodenum. [1113] 

The inferior margin is indistinct behind; stout but distinct 
on the right side; and thin and sharp in front where it pre- 
sents a notch (umbilical) at the end of the umbilical fissure, 
and another (notch of the gall bladder) at the fundus of the 
bladder. [1114] 

Fissures. — There are five, arranged like the letter A, on the 
back and under surface. The umbilical fissure, the left lower 
limb of the A, separates the left and quadrate lobes, leads 
from the umbilical notch to the portal fissure, and contains the 
round ligament. The fissure of the ductus venosus, the left 
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upper limb, separates the left and Spigelian lobes, contains the 
remains of the ductus venosus, and runs from the portal fissure 
to join the fissure of the vena cava. The two preceding fis- 
sures constitute the longitudinal fissure, which separates the 
right and left lobes. The portal or transverse fissure, the cross 
piece, is a transverse cleft between the quadrate and the cau- 
date and Spigelian lobes; through this the portal vein and 
the hepatic artery, ducts, lymphatics, and nerves pass. The 
fossa of the gall bladder, the right lower limb, is a slight fissure 
running from the notch of the gall bladder to the portal fissure, 
between the quadrate and rest of the right lobe. The fossa of 
the vena cava, the right upper limb, is a deep groove, between 
the Spigelian and rest of the right lobe, which meets the fissure 
of the ductus venosus above. [1114] 

Ligaments. — The coronary consists of the peritoneal folds 
(greater sac) which are reflected from the edges of the "un- 
covered area" to the diaphragm; its right pointed end is the 
right lateral. The left lateral is a triangular peritoneal fold, not 
connected with the coronary, which runs from the parietal sur- 
face of the left lobe, near its posterior border, to the diaphragm. 
The falciform is a crescentic peritoneal fold which is attached, 
by its convex border to the diaphragm and abdominal wall 
(to the right of the midline) to within an inch or two of the um- 
bilicus, and by its concave border to the parietal surface of the 
liver ; its free edge extends from the umbilical notch to near 
the umbilicus, surrounding the round ligament. The round is 
a fibrous cord, the remains of the umbilical vein, which runs 
from the portal vein throughout the umbilical fissure and 
thence to the umbilicus. The remains of the ductus venosus is 
a slender fibrous cord, a fcetal relic, which runs in its fissure 
from the portal vein to the vena cava. [1116] 

Structure. — It has an outer serous (peritoneal) coat, and 
under this an areolar coat. The latter becomes thickened 
(Glisson's capsule) near the portal fissure, enters through this, 
and surrounds the vessels. The liver substance consists of 
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minute lobules which surround tlic branches of the hepatic 
veins and are connected by areolar tissue. [1121] 

Gall Bladder and Bile Passages. — The hepatic duct is about 
an inch long and begins in the portal fissure, by the union of the 
right and left chief ducts from the liver; it descends to join the 
cystic duct just outside the fissure, forming the common bile 
duct. The cystic duct is smaller bvit slightly longer and runs 
from the neck of the gall bladder. The common bile duct de- 
scends in the lesser omentum, in front of the foramen of Win- 
slow, with the portal vein behind and hepatic artery to the 
left; it then continues behind the first part of the duodenum 
to meet the pancreatic duct between the pancreas and duo- 
denum. The two ducts run together, pierce the inner wall of 
the descending duodenum obliquely, and open by a common 
orifice on the bile papilla, three or four inches below the py- 
lorus. [1118] 

The gall bladder is a pyriform reservoir lying in its fossa, 
under the liver. Its wide end (fundus) usually reaches the 
edge of the liver and is in contact with the abdominal wall 
at the outer border of the right Rectus. Its body ends in 
a constricted neck which curves inward toward the portal 
fissure and ends in the cystic duct. Peritoneum covers it 
in front and laterally, forming its outer coat; it has a iniddle 
coat of fibrous and muscular tissue, and an inner mucous 
coat. [1118] 

Pancreas. — This is a soft glandular mass which stretches 
transversely on the posterior abdominal wall between the duo- 
denum and spleen. The head, or right end, is hook-like, large 
and flattened, and lies in the curve of the duodenum upon the 
vena cava and aorta; the lower part (uncinate process) de- 
scends to the left and is separated from the neck by a deep 
notch (incisura pancreatis) for the superior mesenteric ves- 
sels; peritoneum covers it anteriorly except above and to the 
right, under the transverse colon. The neck is comparatively 
narrow, lies on the portal vein, and joins the head to the body; 
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it runs upward to the left from the upper and right part of the 
head; peritoneum covers it partly in front. [1124] 

The body is prismatic and tapers to a rather pointed end 
(tail) ; it has three surfaces and three borders. Surfaces; the 
upper (or anterior) looks upward and forward, is covered by 
lesser sac, and has a prominence (omental tuberosity) at its 
right end; the inferior is covered by the descending layer of 
the transverse mesocolon; the posterior crosses, from right to 
left, the aorta, superior mesenteric artery, left renal vessels, left 
suprarenal body, and left Iddney. Borders; the anterior gives 
attachment to the transverse mesocolon; the upper and pos- 
terior borders have no special interest. The anterior surface 
is covered by peritoneum of the lesser sac, and the inferior by 
that of the greater sac. [1126] 

The pancreatic duct (Wirsung) begins at the tail, runs trans- 
versely through the axis of the body, and bends downward 
through the head; thence it runs with the common bile duct 
through the wall of the descending duodenum, to empty by a 
common orifice in the bile papilla. The accessory -pancreatic 
duct drains the head and opens into the duodenum nearly an 
inch above and in front of the preceding. [1127] 

The Peritoneum. 

The peritonenm is a serous sac lining (parietal peritoneum) 
the walls of the abdomen and investing (visceral peritoneum) 
the viscera. It is closed in the male, but communicates, in the 
female, with the Fallopian tubes. The peritoneal sac is sub- 
divided into a greater and a lesser sac; the latter is practically 
a diverticulum running behind the stomach and adjacent or- 
gans, and communicating with the great sac at the foramen 
of Winslow. The peritoneal folds between the viscera and 
parietes are divided into omenta^, between the stomach and 
other viscera; mesenteries, between intestine and posterior 
abdominal wall; and ligaments, between the abdominal wall 
and viscera other than the digestive tube. [1048, 1097] 
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Great Sac. — The anterior layer lines the anterior abdominal 
wall. Superiorly it forms a crescentic fold (falciform ligament) , 
just to the right of the midline, running to the parietal surface 
of the liver and enclosing the round ligament. Inferiorly it 
forms folds over five structures descending from the umbilicus, 
viz.: the urachus mesially and the deep epigastric and oblit- 
erated hypogastric arteries on each side. Three inguinal fossa 
are formed on each side by these folds, viz. : one (external) out- 
side the deep epigastric artery, over the internal abdominal 
ring; one (middle) between the arteries; and one (internal) 
between the obliterated hypogastric artery and the urachus. 
Under the inner end of Poupart's ligament, over the crural 
ring, is another (femoral, or crural fossa) . [1097] 

The posterior layer, when traced vertically in the midline, 
runs from the diaphragm to (upper layer of coronary ligament) 
the liver and over the parietal and then the visceral surface to 
the portal fissure. Thence it descends (anterior layer of lesser 
omentum) to the lesser curvature of the stomach, and runs 
over the upper surface to the greater curvature. It descends 
thence as the anterior layer of the great omentum ; then, bend- 
ing on itself, it ascends as the posterior layer to the transverse 
colon, covers the posterior surface of this and passes (posterior 
layer of transverse mesocolon) to the anterior border of the 
pancreas. Thence it covers the inferior surface of the pancreas 
and descends along the posterior abdominal wall, running for- 
ward around the small intestine and back again to form the 
mesentery, to the pelvis. [1099] 

Then descending into the pelvis (pelvic peritoneum) it covers 
the pelvic colon completely, forming the pelvic mesocolon, 
and then partly covers the upper two-thirds of the rectum. 
From the front of the rectum it passes, on each side, to the 
posterior pelvic wall, forming the bottom of a large fossa (para- 
rectal) seen at the sides of the rectum when empty. It also 
passes forward from the rectum in two folds (in the male) , be- 
tween which is the recto- vesical pouch, to the back of the blad- 
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der and onto the upper surface ; thence it passes laterally to 
the pelvic walls, and from the apex (surrounding the urachus) 
to the abdominal wall, forming the false ligaments of the blad- 
der. In the female these folds (of Douglas) pass from the rec- 
tum to the uterus, enclosing the Titero-sacral ligaments and 
forming the pouch of Douglas between them ; thence the peri- 
toneum runs over the back and fundus of the uterus, passes 
in two folds, between which is the utero-vesical pouch, to the 
bladder, and continues as in the male; from each side of the 
uterus it runs to the pelvic wall in a wide fold (broad liga- 
ment). [1100] 

Traced transversely, just above the iUac crest, after leaving 
the anterior abdominal wall it runs on each side to the back, 
and thence inward over the colon and across the Psoas, ureters, 
and great vessels ; thence it runs f orw^ard around the small in- 
testine and back again (mesentery) . Higher up, to the left, it 
runs on the posterior wall behind the stomach and spleen to 
the left kidney, covers the upper and outer part of this, and 
runs forward (posterior layer of lieno-renal ligament) to the 
spleen. Thence it runs around the spleen to the hilus and then 
passes (anterior layer of gastro-splenic omentum) to the stom- 
ach. [1101] 

Small Sac. — This diverticulum begins in a narrow passage 
{foramen of Winslow) just behind and below the portal fissure. 
In front of the foramen is the free right border of the lesser 
omentum, containing the portal vein, hepatic artery, and bile 
duct ; behind it is the vena cava ; below it are the hepatic artery 
and duodenum; and above it is the caudate lobe. [1102] 

The posterior layer runs, from the foramen, over the vena 
cava and upward to form a cul-de-sac behind the Spigelian 
lobe. To the left it runs over the pancreas, left Iddney, and 
suprarenal, passes thence (anterior layer of lieno-renal liga- 
ment) to the spleen, where it covers the inner part of the gas- 
tric surface, and then runs (posterior layer of gastro-splenic 
omentum) to the stomach. From the anterior border of the 
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pancreas it descends (upper layer of transverse mesocolon) to 
the transverse colon, covers the upper surface of this gut, and 
descends as the anterior layer of the posterior fold of the great 
omentum. [1103] 

The anterior layer, traced vertically, covers the Spigelian lobe 
and then descends (posterior layer of lesser omentum) from 
the portal fissure and fissure of the ductus venosus to the lesser 
curvature of the stomach, and runs over the visceral surface 
to the greater curvature. Thence it descends as the posterior 
layer of the anterior fold of the great omentum to meet the 
posterior layer. [1102] 

Omenta. — Of the two layers composing them, one is from 
each sac. The lesser omentum is attached above to the margins 
of the portal fissure and fissure of the ductus venosus, and 
below to the lesser curvature of the stomach and the upper 
border of the duodenum for an inch beyond the pjdorus. It is 
sometimes divided, according to its lower attachments, into 
the hepato-gastric and hepato-duodenal ligaments. The right 
border is free and bounds the foramen of Winslow; the left 
end is narrow and attached to the diaphragm. The great 
omentum is a large apron-like fold which is very fatty and 
hangs down in front of the intestine. It consists of two folds, 
each formed of two layers. The anterior (descending) fold 
begins at the great curvature of the stomach, descends a vari- 
able distance, then bends sharply backward and upward on 
itself and ascends (posterior, or ascending fold) to the trans- 
verse colon. In adult life the four layers become more or less 
adherent. The gastro-splenic omentum is attached by one edge 
to the wide end of the stomach, and by the other to the gastric 
surface of the spleen just in front of the hilus. Its layers are 
continuous with the great omentum below; superiorly they 
separate at the " uncovered area " of the stomach. [1 104] 

Ligaments. — The ■phrenico-colic (sustentaculum lienis) runs 
from the splenic flexure to the diaphragm opposite the eleventh 
rib. The gastro-phrenic runs from the stomach, upward on the 
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left of the CESophagus to the diaphragm. The lieno-renal runs 
from the left kidney to the spleen, the anterior layer being 
lesser sac and the posterior layer greater sac. The hepato-renal 
runs from the lower edge of the uncovered area of the liver to 
the right kidney. [1104] 
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Kidneys. — These are bean-shaped and each is about four and 
a half inches long, two inches wide, and one and a quarter thick, 
and weighs about four and a half ounces. Each has two ends, 
upper and lower, the latter being the more pointed ; two sur- 
faces, anterior and posterior; and two borders, of which the 
outer is convex while the inner is concave and presents an 
opening (hilus) into the cavity (sinus) . A thin capsule covers 
the kidney and lines the sinus. They lie in a mass of fat on the 
muscles of the posterior wall, behind the peritoneum, close to 
the spine and in front of the last rib and upper three lumbar 
transverse processes on each side. Their long axes are some- 
what oblique, the upper ends being approximated ; their lower 
ends are an inch or two above the highest part of the iliac crest, 
but the left kidney is usually higher than the right. The outer 
border of each kidney lies in a plane posterior to the inner 
border. [1130] 

Anterior Surface. — Right kidney. On the upper part a 
small area is in relation with the suprarenal body and is not 
covered by peritoneum; below this, it is in contact -wdth the 
liver and covered by greater sac. The lower end is in relation 
externally with the hepatic flexure, and internalh' with the de- 
scending duodenum, being bound to them by the greater sac. 
This surface presents three impressions; one (hepatic) over 
the whole upper end ; another (colic) stretching from the most 
prominent point to the lower eiid; and a third (duodenal) on 
the inner margin, below the hilus. Left kidney. The extreme 
upper and inner part lies under the suprarenal and has no peri- 
toneum. Below this is a small triangular area, lying under the 
stomach and covered by lesser sac. Below this, around the 
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hilus, it lies under the pancreas and has no peritoneum. The 
upper and outer part lies under the spleen and is covered by 
greater sac except along the origin of the lieno-renal Ugament. 
The lower end is related internally to the jejunum, and exter- 
nally to the splenic flexure. There are three impressions ; one 
(splenic) on the upper and outer part; another (for the colon 
and jejunum) descending to the lower end; and a third (gas- 
tric) above and near the hilus. [1135] 

Structure. — The floor of the sinus presents twelve to fifteen 
small conical elevations (renal papillae), the summit of each 
being pierced by the minute orifices (foramina papillaria) of 
the secreting tubercles. On section pyramidal masses (medul- 
lary pyramids) are seen with their bases toward, but not 
reaching, the surface, while their apices form the renal papillae; 
these pyramids form the medulla, which appears striated ; the 
outer part of each pyramid (intermediate zone) appears formed 
■ of light and dark streaks while the inner (papillary) part is 
lighter and more imiform. A granular layer (cortex) separates 
the bases of the pyramids from the outer surface of the kidney, 
and sends prolongations (columns of Bertin) between them 
toward the sinus. The secreting tubules arise in the cortex 
and traverse the pyramids to the foramina. [1137] 

Ureter. — This begins as a thin funnel-shaped dilatation 
(pelvis) lying both within and outside of the kidney sinus, be- 
hind the renal vessels. In the sinus it divides into two or three 
tubes, each with several branches (calyces, or infundibula) 
surrounding the papillae ; there are usually twelve calyces and 
one may surround two or more papillae. Near the lower end 
of the kidney it narrows rapidly to become the ureter. The 
ureter is a thick-walled tube, about ten inches long, which runs 
behind the peritoneum to the bladder. At first it runs down- 
ward and slightly inward on the Psoas to the pelvic brim, pass- 
ing over the genito-crural nerve and common or external iliac 
artery, but undet the spermatic or ovarian vessels an:^ (left 
side) root of the pelvic mesocolon or (right side) duodenum and 
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root of the mesentery. It then descends on the pelvic wall in 
front of the internal ihac artery to the level of the ischial spine, 
crossing the obturator vessels and nerve and the obliterated 
hypogastric artery. Then bending inward under the vas def- 
erens, it passes in front of the upper end of the seminal vesi- 
cles, reaching the bladder in front of the vas, two inches from 
the other ureter, and piercing the wall obliquely. In the female 
it accompanies the uterine artery along the outer side of the 
cervix and upper part of the vagina. [1141] 

Bladder. — This lies in front of the pelvis, its size and shape 
depending on its distention. The lower portion rests on the 
pelvic floor and is but slightly movable. At its lowest part, 
in an apparently constricted neck or cervix, is the internal 
urethral orifice, which lies about two inches behind and slightly 
below the upper border of the symphysis in the male, some- 
what lower in the female. The base, or 'poster o-interior surface, 
is a triangular area looking downward and backward, and ly- 
ing behind the urethral orifice. The rest of the under aspect 
of the lower portion consists of two more triangular areas 
{infero-lateral) , which are directed downward and outward but 
meet in the midline in front of the urethral orifice. These three 
areas are separated by three rounded borders, one extending 
from the urethral orifice to the bladder apex, and two to the 
points where the ureters reach the bladder. The apex, or sum- 
mit, is the part of the empty, or slightly filled, bladder lying 
nearest the upper border of the symphysis; a fibrous cord 
(urachus) runs from it to the umbilicus. The part between the 
apex and base is the body of the bladder. [1144] 

When empty the bladder has the shape of an inverted tetra- 
hedron, its apex lying at the urethral orifice, and its base being 
formed by the superior surface, which is triangular and looks 
upward. The basal angles correspond to the apex of the blad- 
der and the lateral angles, or points where the ureters join it; 
the posterior border connects the lateral angles; the lateral 
borders extend f^om the bladder apex to the lateral angles. 
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When distended the angles and borders become rounded and 
obliterated, the lateral borders forming the "lateral surfaces." 
The outline becomes oval or circular, and the highest part, a 
point behind the apex, rises into the abdominal ca^dty. In 
normal distention it will hold about a pint. [1147] 

Relations. — The base rests, in the male, on the rectum below 
the recto-vesical pouch, separated by the seminal vesicles, 
vasa deferentia, and recto-vesical layer of pelvic fascia; in the 
female it lies on the vagina and lower part of the uterus below 
the utero- vesical pouch. When empty, the vas deferens lies 
above and parallel to the lateral border, only coming in relation 
with the base after crossing the ureter ; the obliterated hypo- 
gastric arterj' lies often an inch above the lateral border. 
When distended, both the vas and (often) the obliterated hy- 
pogastric cross its side wall; the apex lies an inch and a half 
or more above the symphysis. [1147] 

Interior. — The mucous membrane is generally loosely con- 
nected and forms folds in the empty bladder. It is firmly con- 
nected, and does not form folds, on a triangular smooth area 
{trigonmn vesicas) which lies over the base and is bounded by 
lines connecting the internal orifices of the urethra and ure- 
ters. The middle lobe of the prostate causes a bulging {uvula 
vesica) just behind the urethral orifice, often well marked in old 
people. A smooth curved ridge, caused by a transverse bundle 
of muscle fibres, stretches between the ureteral orifices; its 
lateral portions {■pUcw uretericce) are produced by the ureters. 
Minute folds radiate from the urethral orifice. The ureteral 
orifices are elliptical, an inch apart when the bladder is empty, 
half an inch more at least when full. [1 151] 

Peritoneal Relations. — Peritoneum covers the superior sur- 
face only. From each lateral border it passes (lateral false 
Hgaments) to the pelvic wall at the white line, hning a groove 
(paravesical fossa) which is present on each side when the 
bladder is empty. Anteriorly it passes (anterior false liga- 
ment) over the urachus to the anterior abdominal wall, at the 
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upper border of the symphysis when the bladder is full, two 
inches higher, or more, when this is empty. Along the pos- 
terior border it passes to the rectum, or uterus, forming a fold 
(posterior false ligament) at each side of the recto-vesical, or 
utero- vesical, pouch. [1155] 

Fixation. — The basal part is chiefly fixed by the true liga- 
ments, processes of the pelvic fascia reaching it in front (pubo- 
prostatic, or anterior ligaments) from the pubis, and lat- 
erally (lateral ligaments) from the sides of the pelvis. It is 
also fixed by fibrous and muscular tissue to the ureters, seminal 
vesicles, and vasa deferentia (or vaginal wall). [1156] 

Structure. — It consists of four coats, from without inward 
the serous (peritoneal), muscular, submucous, and mucous. 
The muscular coat consists of three strata; externally longitu- 
dinal fibres, attached (Pubo-vesicalis) to the lower part of the 
symphysis; mesially circular and oblique fibres, which form 
the Sphincter vesicae around the urethral orifice; and inter- 
nally longitudinal fibres. [1156] 

Urethra. — The male urethra is described with the reproduc- 
tive organs. 

The female urethra is an inch or an inch and a half long, 
slightly curved, and runs from the bladder downward and for- 
ward under the symphysis and close to the vagina. Between 
the layers of the triangular Ugament, which it pierces, it is sur- 
rounded by the Compressor urethrse. The external orifice is 
slit-like, with lateral lips, and lies between the labia minora 
just above the vaginal orifice. The mucosa forms longitudinal 
folds; the most prominent one (crista urethralis) is on the 
posterior wall. [1157] 

The Male Reproductive Organs. 

Testes. — Each testicle is oval and slightly flattened, an 
inch and a half long, an inch from before backward, and some- 
what less in thickness. It has two flattened surfaces, outer 
and inner; and two rounded borders, anterior and posterior, 
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of which the anterior is the more convex and free; the borders 
end in the upper and lower extremities. It lies in the scrotum 
with its long axis directed upward, slightly forward, and 
outward. [1159] 

The epididymis is a crescentic structure curving round and 
attached to the posterior border of the testis and overlapping 
the outer surface behind. Its enlarged upper end (globus 
major) overhangs the upper end of the testis and is attached 
there by emerging ducts, connective tissue, and the serous cov- 
ering; its small lower end is attached to the lower end of the 
testis by areolar tissue and the serous covering; its interme- 
diate part (body) is separated from the back of the outer sur- 
face of the testis by an involution of the serious covering, which 
forms a pocket (digital fossa) under it. One or two minute 
pedunculated bodies (hydatids) are usually attached to the 
upper end of the epididymis or testis. [1160] 

The tunica vaginalis is a serous membrane lining (parietal 
portion) the scrotal cavity and reflected from its posterior 
wall onto (visceral portion) the epididymis and testicle. It 
covers them completely, except the back of the epididymis 
and where the testicle and epididymis are united. A small 
crescentic fold descends from the lower part of the testicle or 
epididymis. [1160] 

Structure. — The testicle has an external coat (tunica albu- 
ginea) of dense white fibrous tissue; from this septa (septula 
testis) run inward, dividing the gland into lobules, and ending 
behind in a fibrous mass (mediastinum testis, or corpus High- 
mori) which projects forward along the posterior border of the 
tunica albuginea. Numerous convoluted tubules (seminifer- 
ous) occupy the lobules and unite to form a smaller munber of 
straight tubules (tubuli recti) , which open into a canal network 
(rete testis) in the mediastinum. From this fifteen to twenty 
minute tubules (vasa efferentia) run through the tunica albu- 
ginea and into the globus major, where each twists into a con- 
ical mass (conus vasculosus); they then open into a single 
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convoluted tul^e (canal of the epididymis), about twenty feet 
long, which forms the chief bulk of the epididymis and ends at 
the globus minor, by becoming the vas deferens. [1161] 

Vas Deferens. — This is a rounded and thick-walled cord, 
about eighteen inches long, which continues the canal of the 
epididymis, and begins at the globus minor. It has three 
coats — an outer fibrous, an intermediate muscular, and an 
inner mucous coat; the lumen is> small; it is very tortuous at 
first, but less so later on. It ascends at first on the inner side 
of the epididymis, behind the testis, to enter the spermatic 
cord in which it becomes the most posterior structure. Then 
running upward in this to the pubic spine and through the ex- 
ternal abdominal ring, it traverses the inguinal canal, Ijdng in 
the upper grooved surface of Poupart's ligament. At the in- 
ternal abdominal ring it leaves the cord, turns round the deep 
epigastric artery on its outer and posterior aspect, and runs 
backward, upward, and inward under the peritoneum to cross 
the ileo-pectineal line nearly two inches from the pubic spine 
and enter the pelvis. [1162] 

It then runs backward and slightly downward, under the 
peritoneum, on the pelvic wall toward the ischial spine, cross- 
ing over the obliterated hypogastric artery, obturator nerve 
and vessels, vesical vessels, and ureter. Beyond the latter it 
bends, runs downward and inward, just in front of the pos- 
terior false ligament of the bladder, to the interval between 
the rectum and base of the bladder, and approaching the other 
ureter becomes tortuous and dilated {ampulla) between the 
seminal vesicles. The ampulla, which is thin-walled, soon con- 
tracts to a narrow canal, which joins the duct of its seminal 
vesicle, forming the common ejaculatory duct; this runs through 
the prostate, behind the middle lobe and very close to the op- 
posite duct, and opens into the first part of the urethra by a 
slit-like aperture lying beside the sinus pocularis. [1163] 

Seminal Vesicles. — These lie between the bladder and the 
recto- vesical pouch and rectum, with their upper and posterior 
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ends just behind the ureters and some distance apart, and their 
lower ends just behind the prostate and close together. Each 
vesicle is about two inches long and formed by a twisted tube, 
which is four or five inches long and has many lateral diverti- 
cula; ithas thin walls like those of the ampiilla; the lower end 
tapers to a short duct which joins the vas deferens, forming the 
common ejaculatory duct. [1164] 

Spermatic Cord. — This begins at the internal abdominal 
ring, runs through the inguinal canal, and then descends to the 
posterior border of the testes. It consists of the vas deferens, 
spermatic vessels, and nerves and lymphatics of the testis; 
all these are loosely connected and covered, like an inguinal 
hernia, by three fascial layers. These are, from without in- 
ward; intercolumnar fascia, derived from the External obHque 
aponeurosis at the external ring; cremasteric fascia, derived 
from the Internal oblique in the canal, and consisting partly of 
muscle fibres which form loops on the testis and tunica vagi- 
nalis ; and inf undibulif orm fascia, derived from the transversa- 
Hs fascia at the internal ring, with some areolar tissue from 
the subperitoneal tissue. [1168] 

Scrotum. — This pendulous bag presents externally a median 
raphe which is prolonged backward to the anus, and forward 
onto the penis; an incomplete septum, partly continuous with 
the dartos tissue, divides its interior into two cavities, for the 
testes. The wall of each cavity consists, from within outward, 
of tunica vaginalis and of inf undibulif orm, cremasteric, and 
intercolumnar fascia. Both cavities are enclosed by skin and 
superficial fascia; in the latter is a layer of muscle fibre (Dartos 
muscle). [1169] 

Penis. — This consists chiefly of erectile tissue which is found 
mostly in three rounded longitudinal columns, the corpus 
spongiosum and corpora cavernosa. In the body of the penis 
the corpora cavernosa lie side by side, one on each side of the 
midline; they are separated on the upper (dorsal) aspect by a 
shallow groove, and on the under (urethral) aspect by a wider 
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and deeper one in which lies the corpus spongiosum ; each ends 
distally in a blunt point whose apex is received in a hollow in 
the glans. The corpus spongiosum expands, at its distal end, 
into a conical cap (glans penis) which covers the ends of the 
corpora cavernosa, its prominent margin (corona) projecting 
past them; the urethra traverses it and ends at its apex in a 
sUt-hke opening (meatus urinarius). The skin on the body is 
thin, freely movable, and destitute, except near the root, of 
hairs; on its urethral aspect is a median raphe continuous 
with that of the scrotum. Distally the skin forms a free fold 
(prepuce) which overlaps the glans, is then reflected onto the 
penis just above the corona, and is then continued over the 
glans (firmly attached to it) to the meatus urinarius. [1170] 

At the root of the penis the corpora cavernosa diverge later- 
ally (crura penis), enlarging at first and then tapering, to be 
attached to the inner part of the pubic arch; each is covered 
by the Ischio-cavernosus. The corpus spongiosum enlarges in 
a spherical mass (bulb of the urethra), which rests on and is 
attached to the triangular ligament; on the back and under 
surface of the bulb there is usually a median groove indicating 
the fusion of two original halves (hemispheria) . A strong and 
triangular fibrous band (suspensory Ugament) runs from the 
front of the symphysis to the capsule of the penis. [1171] 

Structure. — Each corpus cavernosum is enclosed in a fibrous 
coat (tunica albuginea) , which fuses with its fellow and forms 
an incomplete septum (septum pectiniforme) with nearly par- 
allel, sht-like openings between the corpora. Fibrous strands 
(trabeculse) from the deep surface of the tunica albuginea form 
a sponge-Uke framework. The corpus spongiosum has a simi- 
lar, but thinner, fibrous coat and finer trabeculse. [1172] 

Prostate. — This is chestnut-shaped, an inch and a quarter 
or a half wide, three-fourths of an inch long, and an inch and 
a quarter vertically. The upper surface (base) lies against the 
under aspect of the bladder (near the urethral orifice), and is 
continuous with it mesially but separated from it laterally and 
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posteriorly by deep grooves. The lateral surfaces are convex 
and meet anteriorly in a rounded border (anterior surface). 
The posterior surface is triangular and flattened and lies on 
the rectiun, separated from it by pelvic fascia. The apex lies 
on the triangular ligament. [1173] 

The urethra, entering near the middle of the upper surface, 
runs through the prostate, in a curve which is concave forward 
and nearer the posterior surface than the anterior border; it 
emerges at a point on the anterior border just above and in 
front of the apex. The common ejaculatory ducts enter the 
edge between the base and posterior surface, and descend to 
the prostatic part of the urethra. The part between these ducts 
and the urethra is the middle lobe, which projects against the 
bladder just behind the urethral orifice; the rest of the body 
iormstvfo lateral lobes. [1174] 

Structure. — Unstriped muscle fibres constitute the greater 
bulk, forming the outer layers and sending processes inward 
through the glandular tissue; posteriorly some fibres are con- 
tinuous with the bladder. The glandular tissue is practically 
confined to the region behind the urethra; its ducts (about 
twenty) chiefly open in a groove on each side of the crista 
urethralis, on the posterior wall of the urethra. [1175] 

Cowper's Glands. — These are two small glands, the size of 
a pea; they lie under the membranous urethra between the 
layers of the triangular ligament, between the apex of the pros- 
tate and the bulb of the corpus spongiosum. Their ducts pierce 
the bulb and open into the spongy urethra. [1176] 

Male Urethra.— This is about eight inches long and runs 
from the bladder to the meatus urinarius; it is divided into 
three portions, prostatic, membranous, and spongy. The pros- 
tatic portion is about an inch long and descends through the 
prostate in a slight curve, concave forward, from base to apex. 
Its posterior wall (floor) presents a mesial ridge (crista ure- 
thrae, or verumontanum) which projects forward and extends 
downward to the membranous urethra and upward to (some- 
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times) the uvula vesicae. The prostatic ducts open mainly into 
grooves on each side of the ridge, slightly at its ends. On the 
summit of the ridge is a slit-like orifice (prostatic utricle, or 
sinus pocularis), leading backward and upward into the pros- 
tate for a quarter of an inch. On each side of the mouth of 
the utricle is the smaller opening of the common ejaculatory 
duct. [1177] 

The membranous portion, the shortest and narrowest, is less 
than half an inch long ; it extends from the apex of the pros- 
tate, downward and forward through the triangular ligament 
to the bulb of the corpus spongiosum. It lies about an inch 
behind and below the subpubic ligament; the Compressor 
urethras surrounds it and Cowper's glands lie on each side, be- 
hind it. Its upper wall is longer than its posterior wall. The 
spongy portion is about six inches long and begins half an inch 
in front of the posterior end of the bulb; it runs through the 
centre of the corpus spongiosum to the meatus urinarius. It 
runs at first forward through the bulb, and then downward and 
forward to a point in front of the lower part of the symphysis 
pubis, beyond which the penis is movable. Its calibre is en- 
larged in the bulb and also (fossa navicularis) in the glans; 
the external urethral orifice (meatus urinarius) is a vertical 
slit, the narrowest and least dilatable part of the canal. The 
ducts of Cowper's glands open on the floor of the proximal 
part. Numerous pit-like recesses (lacunae) open into it and 
have their openings directed obliquely forward. [1179] 

The Female Reproductive Organs. 

Ovary. — This is about the size and shape of an almond; it 
lies, with its long axis vertical and its outer surface against the 
pelvic wall, in a little peritoneal fossa (fossa ovarica) which 
extends from the obliterated hypogastric artery to the ureter 
and uterine vessels. The upper end (tubal pole) is the larger 
and more rounded and hes below the external iliac vessels; 
the lower end (uterine pole) lies just above the pelvic floor. 
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Its surfaces, internal and external, are flattened; the Fallo- 
pian tube almost covers the inner. Its posterior border is con- 
vex and free; the vessels and nerves enter its straighter and 
narrower anterior border (hilus). [1182] 

Connections. — A triangular peritoneal fold (suspensory liga- 
ment), part of the broad ligament, ascends from its upper pole 
over the external iliac vessels and Psoas. A mesentery (mesova- 
rium) derived from the broad ligament, and containing the 
vessels and nerves, joins the whole anterior border. A rounded 
cord (ligament of the ovary) runs in a fold of the posterior 
layer of the broad ligament, from the lower pole to the lateral 
angle of the uterus behind and below the end of the Fallopian 
tube. A large fimbria (ovarian) of the Fallopian tube often 
joins its upper pole. [1183] 

Structure. — It is solid, consisting chiefly of connective tis- 
sue, and is covered by a layer of epithelium. Near the surface 
are numerous vesicles (Graafian follicles) of various sizes, 
containing the ova. The cavity of a ruptured follicle is at first 
(corpus luteum) filled with yellowish cellular tissue and blood ; 
later on this degenerates, atrophies, and becomes whitish (cor- 
pus albicans). [1184] 

Fallopian Tubes. — Each tube is about four and a quar- 
ter inches long and enclosed in a fold (mesosalpinx) of the 
broad ligament. In the free end (fimbriated extremity) the 
small pelvic orifice (ostium abdominale) lies at the bottom of 
a funnel-shaped expansion (infundibulum) whose margins 
have many irregular processes (fimbria). The fimbria! are 
covered internally with mucous membrane and one (ovarian 
fimbria), usually the largest, is connected with the upper pole 
of the ovary. At the ostium abdominale begins the (ampulla) 
widest and longest part of the tube; this ends in a thicker- 
walled part (isthmus) which is attached to the lateral angle of 
the uterus. The last part (pars uterina) runs through the uter- 
ine wall and ends in a narrow orifice. The calibre of the tube 
diminishes from without inward. [1185] 
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From the uterus the tube runs at first horizontally outward 
toward the lower pole of the ovary, then ascends on the inner 
side of the anterior border to the upper pole, then arches back- 
ward and descends on the inner surface along the posterior 
border. The fimbriated end lies against the lower part of the 
inner surface of the ovary. [1186] 

Structure. — There are four coats, from without inward as 
follows: serous; muscular, longitudinal fibres superficially 
and circular ones deeper; submucous; and mucous. [1186] 

The epoophoron (parovarium, organ of Rosenmiiller) con- 
sists of small blind tubules lying in the mesosalpinx be- 
tween the Fallopian tube and ovary; one (duct of Gart- 
ner) lies close and parallel to the Fallopian tube and is 
joined by the others at right angles. The hydatids of Mor- 
gagni are small pedunculated cystic structures lying near the 
infundibulum. The paroophoron consists of tubules in the 
mesosalpinx, but nearer the uterus; it is only easily found in 
the newborn. [1128] 

Uterus. — This is pear-shaped, three inches long and nearly 
two wide. The upper portion is flattened and divided into the 
fundus and the body by a line joining the points of junction 
(lateral angles) of the Fallopian tubes. The fundus is the con- 
vex upper part. The body is the triangular lower part, with 
its base upward; its margins (lateral borders) separate two 
rounded surfaces, anterior and posterior. The lower portion of 
the uterus, the neck or cervix, is cyhndrical, about an inch 
long and separated from the body by a constriction. It pierces 
the upper part of the anterior vaginal wall, being thus divided 
into supra- and infra-vaginal portions, and tapers somewhat. 
At its lower end is the opening (external os) of the cervical 
canal, which is directed toward the upper part of the posterior 
vaginal wall ; this is circular at first but, after childbirth, be- 
comes a transverse slit. [1187] 

The cavity of the body is a triangular chink; its base is di- 
rected upward and extends between the orifices of the Fallo- 
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pian tubes, its sides are convex inward, and its apex is directed 
downward; its walls are smooth. The cavity of the cervix 
(cervical canal) is spindle-shaped, and communicates with the 
cavity of the body by a circular orifice (internal os) , and with 
the vagina by another (external os) . On its walls the mucous 
membrane forms an anterior and a posterior fold, with sec- 
ondary folds branching obHquely from them (arbor vit®, or 
plicae palmatse) . [1188] 

The peritoneum which covers the fundus descends ante- 
riorly on the body to the junction with the cervix, and then 
passes (utero-vesical fold, or '' anterior ligament") to the blad- 
der, forming the utero-vesical pouch. Posteriorly it descends 
over the body, supra- vaginal cervix, and upper part of the pos- 
terior vaginal wall before passing (recto-vaginal fold) to the 
rectum, forming the pouch of Douglas. On each side a fold 
(recto-uterine, or fold of Douglas) runs from the back of the 
cervix to the pelvic wall beside the rectum; fibrous and mus- 
cular tissue pass in each fold to the rectum (Recto-uterine 
muscle) and front of the sacrum (utero-sacral ligament) . The 
broad ligament is formed by the peritoneum of the surfaces 
passing from the lateral border, on each side, in a rather 
vertical fold to the lateral pelvic wall. Its free upper edge 
contains the Fallopian tube, forming a triangular mesentery 
(mesosalpinx) whose apex is at the lateral angle; this 
overhangs the ovary, forming a pocket for it (bursa ovarii). 
From its posterior layer a short mesentery (mesovarium) 
runs to the hilus of the ovary. The part below the meso- 
salpinx, separated by the ligament of the ovary, is the 
mesometrium. [1189] 

The round ligament is a narrow fibrous band attached to the 
uterus just in front of and below the Fallopian tube. It runs 
in the front of the broad ligament to the pelvic wall, then for- 
ward and slightly upward over the obliterated hypogastric 
artery and pelvic brim, to follow the course of the vas deferens 
through the inguinal canal and end in the labium majus. Near 

[244] 



UROGENITAL SYSTEM. 

the uterus it contains muscle fibre ; its lower end is connective 
tissue only. [1190] 

Position. — The uterus hes with its large end upward and 
usually bent to one side, between the rectum and bladder, sep- 
arated from the rectum by peritoneum and from the bladder 
by peritoneum above and connective tissue below. The cervix 
is comparatively fixed and the body bends on this with the 
movements of the bladder, on which its anterior surface rests. 
The ureters run downward, inward, and slightly forward on 
each side of, but three-fourths of an inch from, the cervix. On 
either side of the cervix and upper vagina are large vessels ly- 
ing in loose fatty tissue (parametrium). [1190] 

Structure. — There are three coats, from without inward as 
follows: serous (perimetrium); muscular, forming the chief 
bulk and containing connective and elastic tissue in its deeper 
layers; and mucous. [1191] 

Vagina. — ^This passage runs downward and forward from 
the uterus, curving slightly with the convexity backward; it 
opens into the urogenital cleft between the labia minora, be- 
hind the urethral orifice and clitoris; the angle between its axis 
and that of the uterus is somewhat more than a right angle. 
Its anterior wall is three inches long, and its posterior three and 
a half; it is widest at its middle part. Normally the anterior 
and posterior walls are in contact; on transverse section, the 
lower part is an H-shaped cleft and the middle part a trans- 
verse slit, while the lumen of the upper part is more open. 
Between the infra-vaginal part of the cervix and its upper end 
is a recess which is deeper behind (posterior fornix) than lat- 
erally (lateral fornix) or (anterior fornix) in front. Its lower 
orifice is partly closed in the virgin by a thin fold (hymen), 
which persists after rupture as torn fragments (carunculse 
hymenales) round the orifice. [1192] 

Relations. — The anterior wall is connected with the base of 
the bladder above, by connective tissue, and with the urethra 
below. The posterior wall is covered by peritoneum (pouch 
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of Douglas) in its upper fourth of an inch, mesially ; lower down 
it lies on the rectum, separated by pelvic fascia except near its 
lower end where a mass of fibrous and fatty tissue {perineum 
or perineal body) intervenes. At the sides are the Levatores 
ani and, near the upper part, ureters. The terminal part 
pierces the triangular ligament, lying between the bulbs of 
the vestibule, the glands of Bartholin, and the Sphincter 
vaginse muscle. [1193] 

Strticture. — It has a muscular coat of longitudinal fibres, 
with circular fibres in the deeper part at the lower end. 
The mucous coat is corrugated, with transverse ridges (rugse) 
and also a slight median longitudinal ridge (columnse ru- 
garum) on both the anterior and posterior walls; the lower 
end (carina urethralis) of the anterior column is near the 
urethra. [1195] 

Vulva or Pudendum. — This term comprises the external 
genital organs, i.e., the labia majora and structures lying be- 
tween them. [1195] 

Labia Majora. — These are two prominent rounded folds of 
skin, enclosing fatty and areolar tissue. They bound the uro- 
genital cleft and are narrow behind, toward the anus, and 
sometimes joined by a transverse fold (posterior commissure). 
They increase in size while passing forward and upward to end 
fti a median elevation (mons pubis, mons Veneris, anterior 
commissure) of similar structure. The outer surfaces of the 
labia and mons are hairy; the inner surfaces are smooth and 
(in virgins) in contact. [1195] 

Labia Minora (nymphse) . — ^These are two smaller and nar- 
rower vertical folds lying between the labia majora; their 
posterior ends are lost on the labia majora, being joined (in 
virgins) by a transverse fold (frenulum, fourchette). Each di- 
vides anteriorly into two portions, outer and inner; the outer 
portions of both unite over the glans clitoridis as a fold (pre- 
putium clitoridis) ; the inner portions unite at an acute angle 
and join the under surface of the glans (freniilum clitoridis). 
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The skin covering them resembles that on the inner surface 
of the labia maj era. [1 1 95] 

The vestibule is the cleft between the labia minora and behind 
the glans clitoridis; on its floor are the openings of the ure- 
thra, vagina, and ducts of Bartholin's glands; its posterior 
part, between the fourchette and vaginal orifice, is the fossa 
navicularis. The external urethral orifice lies just in front of 
the vaginal orifice. [1196] 

Clitoris. — This represents the penis and has a body, two 
crura, and a glans, but is not traversed by the urethra. The 
body consists chiefly of erectile tissue, is an inch to an inch and 
a half long, bent with the convexity upward, and tapers dis- 
tally. It is enclosed in a fibrous coat and divided by an incom- 
plete septum into two symmetrical and cylindrical corpora 
cavernosa; a suspensory ligament runs from the fibrous coat 
to the symphysis. The glans is a small mass of erectile tissue 
on the pointed end of the body; a fold (prepuce) covers it and 
another (frenulum) is attached inferiorly, both being contin- 
uous with the labia minora. The crura are the corpora cav- 
ernosa, which diverge posteriorly to be attached to the sides of 
the pubic arch ; each is covered by the Erector clitoridis and 
has a fibrous sheath. [1197] 

Bulbus Vestibuli. — This is a mass of erectile tissue which 
corresponds to the corpus spongiosum. It consists of two lat- 
eral halves which lie on either side of the vaginal wall, upon 
the triangular ligament; these taper in front where they are 
joined, above the urethra, by a narrow median part (pars in- 
termedia) continuous with the glans. The Bulbo-cavernosus 
covers each lateral part. [1198] 

Glands of Bartholin. — ^These are the size and shape of a 
small bean and represent Cowper's glands. One lies on each 
side of the lower part of the vagina, covered by the Bulbo- 
cavernosus and often overlapped by the bulb: a long duct 
opens on the vestibule between the vaginal orifice and the 
labium minus, [1198] 
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The Ductless Glands. 



Spleen. — This is an irregular tetrahedron, somewhat pur- 
ple, five inches long and three wide at the widest; it lies to the 
left of and behind the stomach, its long axis abnost corre- 
sponding to that of the back part of the tenth rib. Its upper 
end (apex) is somewhat curved and points inward and back- 
ward. The most extensive surface (diaphragmatic), looking 
backward and outward, rests on the diaphragm over the ninth, 
tenth, and eleventh ribs. The visceral aspect presents three 
surfaces (gastric, renal, and basal) , which are separated by three 
ridges radiating from a blunt prominence (internal basal angle) 
respectively upward (margo intermedins) to the apex, back- 
ward to the posterior basal angle, and forward to the promi- 
nent anterior basal angle. [1210] 

The gastric surface is large and concave and lies along the 
anterior border; it presents, an inch or so in front of the margo 
intermedins, a sht (hilus) for the entrance of vessels and 
nerves; between the hilus and internal basal angle is a de- 
pression for the tail of the pancreas. The renal surface is flat 
and even, lies along the posterior border, and is applied to the 
front of the kidney antero-superiorly. The hasal surface is the 
smallest and triangular; it looks downward and inward and 
touches the splenic flexure and costo-colic ligament. [1211] 

The ariterior border is sharp, prominent, and notched. The 
posterior border practically lies along the last intercostal space. 
The other border is the inferior. Peritoneum almost com- 
pletely covers the spleen and passes from it, near the hilus, in 
two folds; one fold (lieno-renal ligament) passes to the front 
of the left Iddney and the other (gastro-splenic omentum) to 
the fundus of the stomach. [1212] 

Structure. — It is very vascular and, besides an outer serous 
coat, has a strong fibrous capsule (tunica propria) from whose 
deep surface processes (trabeculse) run inward to form a sup- 
porting network. This network is filled with the spleen pulp, 
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containing blood-vessels, leucocytes, and large special (splenic) 
cells. [1213] 

Suprarenal Capsules. — These are small and flattened. The 
right capsule is triangular and rests on the antero-internal 
aspect of the upper end of the right kidney. Its anterior sur- 
face looks forward and outward and presents two impressions ; 
one (for the vena cava) is a narrow strip along the anterior 
border, which presents a short fissure (hilus) near its upper end ; 
the other, the rest of the surface, is for the back of the right 
lobe of the liver. Its posterior surface is divided by a curved 
ridge into an upper flat part which rests on the diaphragm 
over the spine, and a concave lower part which rests on the kid- 
ney. Peritoneum covers only a small and variable part of the 
lower part of the anterior surface. [1213] 

The left capsule is semilunar, usually slightly larger, and 
rests on the inner border of the kidney just above the hilus. 
Its anterior surface lies behind the stomach and (lower por- 
tion) pancreas and splenic vessels ; near its lower end is a slit 
(hilus) ; peritoneum covers only the gastric area. Its posterior 
surface is divided by a curved ridge into an upper flat area 
resting on the left crus of the diaphragm; and a lower concave 
area resting on the kidney. [1214] 

Structure. — It has a thin connective-tissue capsule from 
whose inner surface processes run inward to form a framework. 
The outer cortical portion of the gland forms the chief bulk 
and is firm and yellowish, the inner medullary part is soft and 
dark brown. [1215] 

Coccygeal Body. — This is a small body lying in front of the 
tip of the coccyx. It is composed of nodular masses of 
epithelial-like cells, separated from each other by connective- 
tissue strands. [1221] 
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LOWER EXTREMITY. 

BONES. 

The OS innominatum is described with the abdomen and 
pelvis (see page 184). [214] 

Femur. — The upper extremity comprises the head, neck, and 
trochanters. The head is hemispherical, and directed up- 
ward, inward, and slightly forward ; its circumference is an ir- 
regular lip, most prominent above and behind; just below its 
summit is an oval pit for the Ugamentum teres. The neck is 
compressed, thickest vertically, and directed upward, inward, 
and slightly forward; it expands internally to support the 
head, and externally, in its vertical diameter, to join the upper 
end of the shaft at an angle of 125° Anteriorly a ridge (an- 
terior intertrochanteric line), running downward and inward 
from a prominence (tubercle of the femur) , separates it from the 
shaft. Posteriorly another ridge (posterior intertrochanteric 
line) connecting the trochanters, separates it from the shaft; 
above the middle of this ridge is a fulness (quadrate tubercle). 
On its upper part, under the trochanter major, is a fossa 
(digital) from which a groove runs across the back of the 
neck. [224] 

The trochanter major is quadrilateral and caps the upper and 
outer part of the shaft ; an oblique line connecting the postero- 
superior and anterior inferior angles bisects its outer surface; a 
horizontal ridge bounds it below. Its anterior surface is ob- 
long and bounded in front by an oblique line ascending to the 
tubercle. Its superior border is curved and joins the thick 
posterior border (upper part of posterior intertrochanteric 
line) in a prominent angle. The trochanter minm is a pyram- 
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idal process at the junction of the lower and back part of the 
neck with the shaft. [225] 

Shaft. — This is cyhndrical, curved with the convexity for- 
ward, and widest below. A rough longitudinal ridge (linea 
aspera) runs in the midline posteriorly and consists of two lips 
and an intervening space; it begins about two inches below 
the trochanter minor by the convergence of three lines. The 
outer line (gluteal ridge) is continuous with the outer lip, be- 
gins external to the trochanter minor, and may develop a proc- 
ess (trochanter tertius) ; the inner (spiral line) winds upward 
and forward from the inner lip, in front of the trochanter minor, 
and joins the anterior intertrochanteric line; the middle line 
(pectineal) descends from the trochanter minor and fades 
away. The lips of the linea aspera diverge at the beginning of 
the lower third of the shaft and pass {inner and outer epicon- 
dylic lines) to the condyles, enclosing a triangular area (popli- 
teal surface) ; the inner line ends in a spur (adductor tubercle) 
on the upper and inner surface of the internal condyle. [226] 

Lower Extremity. — This comprises the condyles, two re- 
curved processes which are united in front but separated be- 
hind by a notch. This notch (intercondylic) extends as far 
forward as the centre of the external condyle; its floor slopes 
upward and backward toward the popliteal surface, but is sep- 
arated from this by a ridge (intercondylic) . Within the notch 
an oval surface, for the posterior crucial ligament, lies on the 
lower and anterior part of the inner condyle, and another, for 
the anterior crucial ligament, on the upper and posterior part 
of the outer condyle. The external condyle is the broader and 
longer, and extends higher in front; the lower surfaces of both 
are level in the normal position. The cutaneous aspect of each 
condyle has an elevation (tuberosity) ; the inner tuberosity is 
the more prominent and is capped by the adductor tubercle; 
below the outer tuberosity is a groove which ends anteriorly in 
a pit. [227] 

Two grooves, which run from before backward toward the 
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intercondylic notch, divide the articular surface into three 
areas. The anterior area (trochlea) lies on the inferior surface 
of the coalescence of the condyles; it is convex vertically and 
presents a shallow groove between two convex surfaces, of 
which the outer is the wider, more prominent, and higher in 
front. The posterior areas (condyloid, or tibial surfaces) are 
convex and curve spirally round the under surfaces and pos- 
terior extremities of the condyles. From below, the inner 
condyloid surface is the narrower and is curved round a verti- 
cal axis while the outer surface runs backward and shghtly 
outward. [228] 

Patella. — This sesamoid bone lies in the Quadriceps extensor 
tendon in front of the knee. It is somewhat triangular and 
presents a projecting lower angle (apex) and a broad upper 
edge (base) , which is divided by a transverse line into two areas, 
anterior and posterior; the latter is triangular. The borders, 
inner and outer, are curved; the anterior surface is convex. 
A vertical ridge divides the posterior (femoral articular) sur- 
face into two parts; the outer is the larger and shghtly con- 
cave; the inner is slightly concave vertically but plane, or con- 
vex, transversely; on the inner edge of the inner area there 
may be a third vertical area. The deep surface of the apex is 
rough and irregular. [230] 

Tibia. — The upper extremity is expanded and comprises the 
tuberosities, spine, and tubercle. On the top of each tuber- 
osity is an articular condyle; the inner is slightly concave, 
has a well-defined edge, and is oval, with its long axis antero- 
posterior; the outer is the smaller and rounder, slightly concave 
transversely and convex antero-posteriorly, and has a sharp 
edge which becomes rounded off behind. Between the con- 
dyles is a prominence (spine) whose summit is grooved and 
capped on either side by a prolongation (tubercle) of the con- 
dyle; the inner tubercle is higher, longer, and less pointed than 
the outer. Between the condyles, in front of and behind the 
spine, are two V-shaped surfaces (intercondylic fossse); the 
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anterior fossa is the larger and wider; the posterior is concave 
transversely and slopes downward and backward. The exter- 
nal tuberosity is the smaller but overhangs the shaft more ; the 
facet for the fibula lies on the under surface of its most pro- 
jecting part postero-externally ; the impression for the ilio- 
tibial band is antero-external. The Semimembranosus tendon 
grooves the circumference of the internal tuberosity postero- 
internally. An oval elevation {tubercle of the tibia, or anterior 
tuberosity) lies in front of the tuberosities, an inch below the 
condyles ; its upper half is smooth but the lower half is rough, 
for the ligamentum patella;. [231] 

Shaft. — This has three surfaces and three borders. The an- 
terior border (crest, or shin) is curved and prominent; from 
the tubercle it runs downward in front to the lower third and 
then, fading away, toward the anterior border of the internal 
malleolus. The internal border descends, from the internal tu- 
berosity, to the posterior border of the internal malleolus ; it is 
sharp at its midpart only. The external border (crista inter- 
ossea) is a vertical ridge which descends, from the external tu- 
berosity, to within two inches of the lower extremity and then 
divides into two lines enclosing a triangular articular area. 
The internal (subcutaneous) surface extends to the internal 
tuberosity above, and becomes continuous with the inner sur- 
face of the inner malleolus below. The external surface turns 
forward, inferiorly, onto the front of the shaft. The posterior 
surface is crossed above by a ridge (oblique, or popliteal line) 
which runs downward and inward, from the fibular facet, to 
the internal border at the junction of the upper and middle 
thirds ; a vertical ridge descends from about the middle of the 
popliteal line and divides this surface into inner and outer 
parts. [233] 

Inferior Extremity. — This is expanded and quadrangular. 
On its under surface is a saddle-shaped facet, concave antero- 
posteriorly and slightly convex transversely, with sharp an- 
terior and posterior borders; the anterior border is often 
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grooved. The external border of the facet is the base of the 
triangular facet enclosed by the splitting of the interosseous 
ridge; at its ends are tubercles. Internally a process (mfernaZ 
malleolus) projects downward and is pointed inferiorly in front 
but notched behind; its inner surface is convex and subcu- 
taneous ; its outer surface has a pyrif orm facet continuous with 
the saddle-shaped facet. A broad groove descends obliquely 
along the posterior border of the malleolus, with a smaller one 
just external to it. [234] 

Fibula. — The upper extremity (head) is expanded, and bev- 
elled on its inner surface. A pointed eminence {styloid process) 
projects upward from the summit of its upper edge, and just 
internal to this, at the top of the internal surface, is a triangular 
facet for the tibia. There are usually tubercles in front of and 
behind the head. Below the head is a constricted portion 
{neck). [235] 

Shaft. — The anterior border descends from the front of the 
head and splits, enclosing a triangular subcutaneous area just 
above the malleolus. The interosseous border, or ridge, lies 
just internal to the preceding, being separated from it by a con- 
siderable interval below but often fused with it above. The 
posterior border descends from the base of the styloid process 
and ends just above the pit on the inner surface of the lower 
extremity. The flexor surface lies between the interosseous 
and anterior borders. The outer (peroneal) surface lies be- 
tween the anterior and posterior borders; it looks forward 
above, but twists backward below where it is continuous with 
the groove on the back of the malleolus. The extensor surface, 
looking backward above and inward below, lies between the 
posterior and interosseous borders; it is crossed by a curved 
ridge (so called "internal border") which begins below at the 
junction of the middle and lower thirds of the interosseous 
ridge and ascends, inclining at first backward and then for- 
ward, to join the interosseous ridge on the neck (marking off 
the "internal surface"). [236] 
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Lower Extremity {external malleolus). — This is pyramidal. 
The inner surface has a triangular facet which is plane antero- 
posteriorly and slightly convex vertically ; behind this is a pit 
for the posterior fasciculus of the external lateral ligament; 
above the facet is a triangular area from whose summit the 
interosseous ridge arises. The external surface is rounded and 
continuous with the surface enclosed by the splitting of the 
anterior border; it ends below in a pointed process which is 
lower than that of the internal malleolus. The posterior sur- 
face is broad above but narrow below, and is grooved. [238] 

Astragalus. — This consists of a body, neck, and head; it lies 
above the os calcis, wedged between the malleoli. Body. A 
saddle-shaped facet (trochlea), broadest in front, lies on the 
upper surface. This is continuous, on the outer surface, with 
a quadrant-shaped facet, concave vertically, whose inferior 
angle (external process) is everted; and on the inner surface 
with a comma-shaped facet, below whose tail is a circular im- 
pression for the internal lateral ligament. The preceding facets 
articulate with the tibia and fibula. At the back of the inferior 
surface is an oval concave facet (posterior calcanean) which is 
placed obliquely; in front of this a deep furrow runs forward 
and outward; in front of this is a small oval and convex facet 
(middle calcanean). On the posterior surface a groove, run- 
ning downward and inward, separates two tubercles. The 
head is oval and directed forward and inward. On its anterior 
surface is a convex facet, for the scaphoid, which is usually 
confluent with the middle calcanean facet, though a small facet 
(anterior calcanean) may intervene. On the inner and under 
surface is a facet for the inferior calcaneo-navicular ligament. 
The neck, best seen above, runs forward and slightly inward 
from the body to the head ; it forms a wide groove externally 
which joins the interosseous groove below. [239] 

Os Calcis. — This Hes posteriorly, under the astragalus. The 
upper surface is rounded transversely behind; in front of this 
is a convex facet; in front of this a groove runs forward and 

[255] 



DISSECTING MANUAL. 

outward and forms, with the groove under the astragalus, the 
tarsal canal; to the front and inner side of this groove is an 
elongated facet, often subdivided; all these facets are for the 
astragalus. The inferior surface is concave antero-posteriorly 
and convex transversely; posteriorly it presents two tubercles, 
inner and outer, of which the inner is the larger; anteriorly an 
elongated tubercle ends abruptly at the anterior border, often 
forming a notch. The internal surface presents a broad groove 
running downward and forward; a bracket-like process (siis- 
tentaculum tali, or lesser process) overhangs the groove in front, 
and is also grooved on its lower surface. The external surface 
is flattened and broadest behind; a process (peroneal spine) 
springs from it just below the outer end of the tarsal canal. 
The anterior extremity (greater process) has, on its anterior 
surface, a saddle-shaped facet, for the cuboid, which is convex 
transversely and concave vertically. The posterior extremity 
(tuberosity) is oval, rounded, and divisible into three areas; 
the highest area is smooth and crescentic; the intermediate 
one is smooth and separated from the rough lowest area by an 
irregular line. [243] 

Navicular (scaphoid). — This lies on the inner side, between 
the astragalus and cuneiforms. The posterior surface has a 
large oval, concave facet for the astragalus. The anterior sur- 
face has a semilunar facet which is subdivided by faint ridges 
into three wedge-shaped facets for the cuneiforms. The su- 
perior surface is convex transversely and rough; the inferior 
is concave and rough ; the external is usually rough but may 
have a facet for the cuboid. The inner surface is a rounded 
projection (tubercle). [245J 

Cuneiform Bones. — The three are wedge-shaped and lie 
between the navicular and the three outer metatar- 
sals. [245] 

Internal Cuneiform (the largest). — The upper, lower, and in- 
ternal surfaces are rough and convex; at the front of the iimer 
surface is an oval impression for the Tibialis anticus tendon. 
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The external surface has, along its posterior and upper edges, 
an L-shaped facet for the middle cuneiform and second meta- 
tarsal. The posterior surface has a pyriform facet for the 
navicular; the anterior surface is the longest and has a semi- 
lunar facet for the first metatarsal. [246] 

Middle Cuneiform (the smallest and shortest) . — The superior 
surface is broad and convex ; the inferior is narrow. The inner 
surface has, along its posterior and superior borders, an L- 
shaped facet for the internal cuneiform ; the outer surface has 
posteriorly a facet, often constricted mesially, for the external 
cuneiform. The posterior surface has a triangular facet for the 
navicular; the anterior surface has a wedge-shaped facet for 
the second metatarsal. [246] 

External Cuneiform. — The superior surface is broad and 
convex; the inferior is narrow. The inner surface has two 
narrow facets, often constricted mesially, along its anterior 
and posterior borders, for the second metatarsal and middle 
cuneiform respectively. The outer surface presents posteriorly 
a large facet for the cuboid, and a small one, for the fourth 
metatarsal, along the upper part of the anterior border. The 
posterior end has a triangular facet for the navicular ; the an- 
terior has another for the third metatarsal. [247] 

Cuboid. — This lies on the outer side, between the os calcis 
and two outer metatarsals. The upper surface is almost plane; 
the rounded outer surface is notched inferiorly by the peroneal 
groove. The under surface presents a thick ridge running for- 
ward and inward; in front of the ridge is a groove (peroneal) ; 
at the outer end of the ridge is a prominence (tubercle) with a 
facet antero-externally for the sesamoid bone in the Peroneus 
longus tendon. The internal surface has a facet, near the cen- 
tre of its upper border, for the external cuneiform, and some- 
times another behind this, for the navicular. The anterior sur- 
face has a facet, subdivided by a vertical ridge, for the two 
outer metatarsals. The posterior surface is semilunar, with a 
pointed process (calcanean) at its inferior internal angle; it 
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has a saddle-shaped facet, concave vertically and convex trans- 
versely, for the OS calcis. [247] 

Metatarsal Bones. — These resemble the metacarpals but are 
longer, while the bases are larger and the shafts and heads 
smaller. They are numbered from within outward. First (the 
shortest and stoutest). The base is widest vertically; at its 
end is a reniform facet for the internal cuneiform; the inferior 
angle projects (tubercle) backward and outward. The shaft 
tapers rapidly. The head has on its end a convex facet, for the 
phalanx, and this is confluent with a facet on its under side 
which is divided by a median ridge into two grooves for sesa- 
moid bones. (Second (the longest) . The base is wedge-shaped; 
at its end is a facet for the middle cuneiform; on its inner side, 
high up, is a facet for the internal cuneiform; on its outer side 
are two facets, each divided into anterior and posterior parts, 
for the third metatarsal and external cuneiform respectively. 
The shafts of this and the remaining metatarsals are thin, and 
the ends of the heads are convex. [249] 

Third. The base is wedge-shaped; at its end is a facet for 
the external cuneiform, and on its inner side one or two facets 
for the second metatarsal; on its outer side is a facet for the 
fourth metatarsal, and below this is a groove. Fourth. The 
base is cubical ; at its end is a facet for the cuboid ; on its inner 
side is an elongated oval facet, divided by a vertical ridge, for 
the third metatarsal in front and internal cuneiform behind; 
on its outer side is a demi-oval facet, slightly saddle-shaped, 
for the fifth metatarsal. Fifth. The base has, at its end, a 
semicircular facet for the cuboid, and on its inner side a demi- 
oval, concave facet for the fourth metatarsal; a tubercle pro- 
jects backward and outward from the outer side. [251] 

Phalanges. — These resemble those of the fingers but are 
much smaller, and the shafts, especially in the first row, are 
much compressed longitudinally. In the first row the proximal 
end is large and has a simple hollow; the distal ends have con- 
dyloid surfaces. In the second row the proximal ends each' 
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have two concavities, separated by a ridge. The surfaces be- 
tween the second and third rows are similar. The distal ends 
of the terminal phalanges are spatulous. The two phalanges 
of the great toe differ only in being larger. [244] 

ARTICULATIONS. 

Hip Joint. — In this enarthrodial diarthrosis the head of the 
femur, which is covered with hyaline cartilage except over the 
pit, is received in the acetabulum; this is lined at the sides 
with hyaline cartilage, and is completed by the transverse liga- 
ment and deepened by the cotyloid ligament. The transverse 
ligament consists of transverse fibres which bridge the acetab- 
ular notch and are attached to the sides, especially the postero- 
inferior ; under its lower edge is an opening for vessels and 
nerves. The cotyloid ligament is a fibro-cartilaginous ring at- 
tached by its broader edge to the rim of the acetabulum and 
transverse ligament; its contracted free edge grasps the head 
of the femur. [293] 

The capsule is attached superiorly, around the acetabulum, 
to the innominate bone above and behind, and the cotyloid 
and transverse ligaments below and in front. Interiorly it is 
attached to the femur, viz. : to the anterior intertrochanteric 
line in front; the inner aspect of the root of the great trochan- 
ter above ; the lower part of the neck, near the small trochan- 
ter, below; and the line of junction of the outer and middle 
thirds of the neck behind. It consists of circular fibres (zona 
orbicularis) which are best marked behind ; and of longitudinal 
fibres which are best marked in front, where they form special 
ligaments. Many fibres are reflected upward on the neck of 
the femur in ridges (retinacula) . [294] 

The special ligaments of the longitudinal fibres are the fol- 
lowing : The ilio-femoral is a strong triangular portion attached 
above (by its , apex) to the lower part of the anterior inferior 
iliac spine and adjacent rim of the acetabulum, and below to 
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the anterior intertrochanteric line ; the lower part is thinned 
at its centre, so that the hgament may seem Y-shaped (Bige- 
low) . Its outer part may be extended by an additional band 
(ileo-trochanteric) which runs from the anterior part of the 
dorsum of the acetabulum to the femoral neck, close to the 
anterior end of the imier surface of the great trochanter. The 
■puho- femoral (pubo-capsular) consist of bands arising from the 
outer end of the pubic horizontal ramus, ilio-pectineal emi- 
nence, and obturator crest and membrane. They are mostly 
lost on the capsule but some pass to the lower part of the 
neck of the femur and adjoin the lower attachment of the ilio- 
femoral. The iscMo-capsular is a broad short band attached 
above to the ischium, between the small sciatic notch and ob- 
turator foramen, and merged below with the zona orbicularis 
of the capsule. [295] 

The interarticular ligament {Ugamentum teres) lies within the 
capsule; it is a somewhat flattened fibrous band running from 
the upper half of the pit on the head of the femur to the lower 
edge of the articular surface of the transverse ligament, with 
extensions to the opposite borders of the acetabulum notch, 
especially the posterior. The Haversian gland is a mass of fat 
at the bottom of the acetabulum, which is covered by synovial 
membrane and continuous with extra-capsular fat under the 
transverse ligament. [295] 

The synovial membrane lines the capsule and passes, at its 
acetabular end, onto the outer and then the inner surfaces of 
the cotyloid and transverse ligaments, and over the Haversian 
gland and ligamentum teres. Inferiorly it is reflected over the 
femoral neck almost to the articular margin of the head, form- 
ing loose folds over the retinacula near its line of reflection. 
The bursa under the Ilio-psoas tendon may communicate with 
the joint through an opening on the anterior wall of the capsule, 
between the pubo-femoral and ilio-femoral ligaments. [295] 

Knee Joint. — This ginglymus diarthrosis is formed be- 
tween the condyloid surfaces on the femur and the condylar 
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facets on the tibia; and also between the femoral trochlear sur- 
face and the patellar. Besides hinge motion, the tibia rotates 
slightly in extreme flexion. The capsule consists of strong 
special bands with intervals between them, which are filled by 
a capsular membrane consisting largely of fascial and tendinous 
expansions; it is absent above under the Quadriceps extensor 
tendon. The expansions are derived anteriorly (lateral patellar 
ligaments) from the fascia lata and Vasti tendons, on either 
side of the patella and ligamentum patellse; internally from 
the Sartorius and Semi-membranosus tendons ; externally from 
the iUo-tibial band; and posteriorly from the Semi-membrano- 
sus tendon. [297] 

The anterior ligament, or ligamentum patellae, is a strong flat 
band running from the tubercle of the tibia to the apex and 
adjoining margins of the patella. It acts as the Quadriceps 
extensor tendon and some fibres cover the front of the patella. 
A bursa separates it from the tibial tubercle; above this it 
rests on the infra-patellar fat pad. The posterior ligament is 
attached above to the popliteal surface of the femur, and the 
condyles just above their articular areas; and below to the 
posterior border of the tibial head, presenting an opening ex- 
ternally for the Popliteus tendon. It is thin laterally but thick- 
ened mesially by an expansion (ligamentum posticum Win- 
slowii) of the Semi-membranous tendon; this runs obliquely 
upward and outward to lose itself in the capsule, but may 
present upper and lower arcuate borders between the femoral 
condyles. [299] 

The internal lateral ligament is a strong flat band consisting 
of two parts, which arise close together from the internal con- 
dyle just below the adductor tubercle. The short (posterior) 
portion descends slightly backward to the postero-internal 
aspect of the tibia, just above the groove for the Semi-mem- 
branosus tendon. The long (anterior) portion descends 
slightly forward, over the Semi-membranosus tendon, to the 
tibia just below the level of its tubercle. The ligament adheres 
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to the semilunar cartilage; a bursa separates it from overlying 
tendons. The (long) external lateral ligament is a rounded band 
running from the tubercle on the femoral external condyle to 
the outer side of the fibular head, in front of its styloid process; 
it descends under the capsule and splits the Biceps tendon. 
The short or posterior external lateral ligament (inconstant) 
arises just behind the preceding, under the Gastrocnemius, 
and descends over the Popliteus to the styloid process. [300] 

The crucial ligaments are two strong rounded bands, within 
the capsule, which cross each other; they are distinct and 
each has its own partial synovial covering. The anterior begins 
at the inner part of the depressed area in front of and close to 
the tibial spine, and runs upward, outward, and backward to 
the external femoral condyle, at the back part of the intercon- 
dyloid notch ; it is tense in extension. The posterior begins at 
the back of the depressed area behind the tibial spine, close to 
the popliteal notch, and runs upward, forward, and inward to 
the internal femoral condyle, near the front part of the inter- 
condyloid notch ; it is tense in flexion. [300] 

The semilunar interarticular fibro-cartilages lie between the 
femur and tibia. Each has a thick convex outer border, and a 
thin concave and free inner border ; each ends in two horns (cor- 
nua) , anterior and posterior. The internal fibro-cartilage forms 
nearly a semicircle ; its horns are attached to the tibia just in 
front of the anterior and posterior crucial ligaments respec- 
tively ; the deep part of the internal lateral ligament is attached 
to its periphery. The external fibro-cartilage forms nearly a 
circle and its horns are embraced by those of the internal. It 
is attached to the tibia by its anterior horn in front of the spine, 
external to and partly under the anterior crucial ligament; 
and by its posterior horn to the interval between the tubercles 
on the spine. It is also attached to the posterior ligament be- 
hind, while a large bundle of fibres runs from its posterior border 
to the back of the posterior crucial ligament. Short bands 
(ligamenta coronaria) join the outer margins of the fibro-car- 
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tilages to the circumference of the tibial head, while a round 
band (transverse ligament) passes between their anterior con- 
vex margins. [301] 

The synovial membrane, beside lining the capsule, covers the 
deep surface of the common extensor tendon and extends above 
the patella. Over the fatty pad (infra-patellar) in the interval 
between the femur, tibia, and patella, it extends in a band (liga- 
mentum mucosum) from the front of the intercondyloid notch 
to below the level of the patellar facet, its lower part expand- 
ing on each side in fatty fringes (alar ligaments). It covers 
the surfaces of the fibro-cartilages and the parts of their outer 
margins not attached to the capsule. It invests the intracap- 
sular part of the Popliteus tendon and separates this from the 
tibia. A prolongation from behind partly covers the crucial 
ligaments. [302] 

The joint cavity may communicate with the superior tibio- 
fibular joint, with bursse under the inner head of the Gastroc- 
nemius and the Semi-membranosus tendon, and with a bursa 
(supra-patellar) above its extension upward under the Quad- 
riceps extensor. [303] 

Tibio-fibular Joints. — These are arthrodial, with but little 
motion. [304] 

The superior joint is between the facets on the head of the 
fibula and tuberosity of the tibia, and may communicate with 
the knee joint. It has a capsule which is lined by a synovial 
membrane, and presents the following special bands: anterior 
superior tibio-fibular ligament, running from the front of the fib- 
ular head, upward and inward to the adjoining part of the tu- 
berosity ; and posterior superior tibio-fibular ligament, running 
from the back of the fibular head, upward and inward to the 
back of the tuberosity, just below the orifice for the Popliteus 
tendon in the knee-joint capsule. [304] 

The interosseous membrane acts as an accessory ligament for 
both joints and connects the interosseous borders of the tibia 
and fibula. Its fibres run chiefly downward and outward. It 
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may extend upward to the superior joint; above its upper 
margin is an oval aperture, about an inch long, for vessels and 
nerves; in its lower part is a small opening for vessels. Infe- 
riorly, it runs into the interosseous ligament. [304] 

The inferior joint is between the lower ends of the tibia and 
fibula and does not always have articular cartilage; when pres- 
ent the cartilage is only a narrow strip at the lower end of each 
bone, continuous vnth that of the ankle joint. Most of the 
opposing surfaces are rough and non-articular. The support- 
ing ligaments are the following: anterior inferior tibio-fibular , 
fibres running downward and outward from the front of the 
lower end of the tibia to the front of the external malleolus; 
posterior inferior tibio-fibular, similar fibres posteriorly; trans- 
verse inferior tihio-fibular, running from the posterior inferior 
border of the tibia to the upper end of the pit on the postero- 
interior aspect of the external malleolus; interosseous, fibres 
connecting the rough opposing surfaces and in contact with the 
others. The synovial membrane lining it is prolonged from the 
ankle joint. [304] 

Ankle Joint. — This is a ginglymus diarthrosis. The lower 
ends of the tibia and fibula, with the transverse inferior tibio- 
fibular ligament, form a three-sided socket, which is widest in 
front at its highest part, for the upper surface and sides of the 
astragalus. Its synovial membrane lines the capsule, communi- 
cates with the inferior tibio-fibular joint, and covers the fatty 
pads at the front and back and also above, in the angle between 
the three bones. Its capsule is formed by the following liga- 
ments: The anterior ligament is very thin and extends from 
the lower border of the tibia to the upper border of the head of 
the astragalus. The posterior ligament connects the contiguous 
borders of the tibia and astragalus ; many fibres radiate inward 
from the external malleolus. [306] 

The external lateral ligament is strong and divisible into three 
fasciculi. The anterior, the shortest, runs from the anterior 
border of the malleolus to the astragalus just in front of its 
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external facet. The middle fasciculus is a rounded cord run- 
ning from the front of the tip of the malleolus to the outer side 
of the OS calcis just above the peroneal groove. The posterior, 
the strongest, runs from the lower part of the fibular fossa on 
the malleolus to the external tubercle and adjoining rough sur- 
face on the posterior surface of the astragalus. The internal 
lateral ligament (deltoid) runs from the impression on the lower 
part of the malleolus to the scaphoid, astragalus, and os calcis, 
spreading out in a continuous layer. It presents the following 
special bands: (ligamentum talo-tibiale anticum) from the 
front of the malleolus to the neck of the astragalus; (ligamen- 
tum talo-tibiale posticum) from the back of the malleolus to the 
postero-internal rough surface of the astragalus ; (ligamentum 
tibio-naviculare) from the tip of the malleolus to the inner 
side of the scaphoid; (ligamentum calcaneo-tibiale) from the 
tip of the malleolus to the inner side of the sustentaculum 
tali; and (ligamentum talo-tibiale profundum) deeper fibres 
from the tip of the malleolus to the inner side of the 
astragalus. [307] 

Intertarsal Joints. — These are arthrodial diarthroses, as fol- 
lows: The talo-calcanean is between the posterior calcanean 
facet on the astragalus and the corresponding facet on the os 
calcis. Its capsule consists of the following talo-calcaneal liga- 
ments, viz.: Anterior, a band at the anterior end of the tarsal 
canal, which descends from the antero-external aspect of the 
neck of the astragalus to the adjacent upper surface of the os 
calcis: External, short fibres connecting the adjacent outer 
margins of the bones, in continuity with the posterior borders 
of the preceding, and parallel to, but deeper than, the middle 
fasciculus of the external lateral ligament: Posterior, fibres 
radiating from the back of the external tubercle of the astrag- 
alus to the upper surface of the os calcis, just behind the facet: 
Internal, fibres passing from the inner posterior tubercle of 
the astragalus to the posterior border of the sustentaculum 
tali: Interosseous, strong fibres connecting the bottoms of the 
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grooves forming the tarsal canal. A distinct synovial mem- 
brane lines the capsule. [308] 

The talo-calcaneo-navicular is between the head of the as- 
tragalus and the socket formed by the sustentaculum tah, 
scaphoid, and inferior calcaneo-scaphoid ligament. Its capsule 
is formed by the following ligaments, viz.: Inferior (internal) 
calcaneo-sca'phoid, a strong fibro-cartilaginous band running 
from the anterior margin of the sustentaculum tali to the infe- 
rior surface of the scaphoid, some of the upper fibres radiating 
upward to join the tibio-navicular ligament: Superior (external) 
calcaneo-scaphoid, short fibres running from the dorsum of the 
OS calcis, at the outer side of the sustentacular facet, to the 
outer side of the scaphoid (it may articulate with an extra 
facet on the postero-external part of the head of the astraga- 
lus) : Astragalo-scaphoid, a thin membrane running from the 
upper non-articular area on the head of the astragalus to the 
dorsum of the scaphoid and divisible into dorsal, lateral, and 
medial parts or ligaments. The interosseous talo-calcaneal 
ligament completes the capsule posteriorly. A distinct syn- 
ovial membrane lines the capsule. [309] 

The calcaneo-cuboid is between the facets on the front of the 
OS calcis and back of the cuboid. Its capsule is formed by the 
following calcaneo-cuhoid ligaments, viz. : Internal (interosseous) , 
short fibres in the tarsal canal, arising from the os calcis with 
the superior calcaneo-scaphoid ligament, with which it forms 
a V-shaped structure, and passing to the inner side of the cu- 
boid : Dorsal, a broad band connecting the dorsal surfaces of the 
bones : External, a narrower band running from the outer side 
of the OS calcis to the outer side of the cuboid, just behind 
the sesamoid facet on its tubercle: Inferior, two in num- 
ber, superficial and deep, which are separated by a layer of 
areolar tissue. Of the latter the superficial set of fibres (long 
plantar ligament) runs from the under surface of the os calcis, 
in front of its tuberosities, to the under surface of the cuboid 
ridge; many fibres continue under (superficial to) the Peroneus 
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longus tendon to the bases of the three outer metatarsals. The 
deep set {short plantar ligament) is a broad and strong band 
running from the under surface of the front end of the os calcis 
to the under surface of the cuboid just behind its ridge. A 
synovial membrane lines the capsule. [311] 

The transverse tarsal is a term sometimes applied to the as- 
tragalo-scaphoid and calcaneo-cuboid joints, though they do 
not communicate. The scaphoid and cuboid sometimes artic- 
ulate directly {scapho-cuboid joint) through a prolongation from 
the scapho-cuneiform and cubo-cuneiform series of joints. 
They are always connected by the following accessory scapho- 
cuboid ligaments, viz.: dorsal, short oblique fibres between the 
dorsal surfaces of the cuboid and scaphoid ; plantar, transverse 
fibres between their adjacent plantar surfaces; and interosse- 
ous, fibres connecting their contiguous surfaces. [311] 

The scapho-cuneiform is between the scaphoid and the cunei- 
form bones. The capsule is visible on all sides except toward 
the cuboid, and consists of short bands. On the dorsal and 
plantar aspects these form the dorsal and plantar scapho-cunei- 
form ligaments; the former extend to the inner aspect. A 
synovial membrane lines the capsule and sends prolongations 
forward on each side of the middle cuneiform; it communicates 
often with the cubo-cuneiform joint, and always with the 
scapho-cuboid joint when present. [312] 

The intercuneiform are two joints between the adjacent con- 
tiguous surfaces of the cuneiforms. The intercuneiform liga- 
ments are dorsal, transverse bands between the bones; and 
interosseous, strong bands between their contiguous surfaces 
which close the joint cavities below, and the outer one in front. 
A synovial membrane, which is prolonged from the scapho- 
cuneiform joint, lines them and is prolonged from the outer 
one to the tarso-metatarsal joints. [312] 

The cubo-cuneiform is between the facets on the opposing 
surfaces of the cuboid and external cuneiform. The cubo-cunei- 
form ligaments are the dorsal, a flat band connecting the dorsal 
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surfaces; plantar (theoretical), a band between the plantar sur- 
faces, subjacent to the long plantar ligament; and interosseous, 
strong fibres anteriorly between the contiguous surfaces of the 
bones. The synovial membrane may be distinct, but often com- 
municates with those of the scapho-cuneiform and scapho- 
cuboid joints. [312] 

Tarso-metatarsal Joints. — There are three, the inner, middle, 
and outer, as follows. [313] 

The in7ier joint is between the distal end of the internal cu- 
neiform and proximal end of the base of the first metatarsal. 
Its capsule is complete but the dorsal and plantar tarso-metatar- 
sal bands are its strongest parts ; a separate synovial membrane 
lines it. [313] 

The middle joint is between the three cuneiforms and the 
bases of the second, third, and part of the fourth metatarsal. 
Its parts are interlocked as the second metatarsal projects 
backward between the internal and external cuneiforms, while 
the external cuneiform projects forward between the second 
and fourth metatarsals. It has a complete capsule with a sep- 
arate synovial membrane, which is prolonged forward on both 
sides of the second and third metatarsals, and backward be- 
tween the inner and middle cuneiforms to open into the sca- 
pho-cuneiform joint. Of the tarso-metatarsal ligaments, the 
dorsal are antero-posterior flat bands, one running from the 
external cuneiform to the third metatarsal, and one from each 
cuneiform to the second metatarsal; the palmar are weaker 
bands similarly disposed, with oblique bands between the in- 
ternal cuneiform and second and third metatarsals. Of the 
three interosseous cuneo-metatarsal ligaments, the inner connects 
the outer side of .the internal cuneiform with the inner side of 
the second metatarsal; the middle connects the inner side of 
the external cuneiform with the outer side of the second meta- 
tarsal; and the outer connects the adjacent outer sides of the 
external cuneiform and third metatarsal. [313] 

The external joint is between the cuboid and the proximal 
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ends of the fourth and fifth metatarsals. Its capsule is com- 
plete and presents the following tarso-metatarsal ligaments, 
viz.: dorsal, antero-posterior flat bands, the fifth metatarsal 
receiving one from the cuboid, and the fourth metatarsal one 
each from the cuboid and external cuneiform; and plantar, 
similar weak bands connecting the cuboid mth both metatar- 
sals, and including transverse fibres between the external cu- 
neiform and fifth metatarsal, and other fibres from the long 
plantar Ugament to both metatarsals. The synovial membrane 
lining it is distinct, and sends a prolongation between the two 
outer metatarsals. [313] 

Intermetatarsal Joints. — These are formed between the con- 
tiguous sides of the bases of the four outer metatarsals. Each 
joint has an incomplete capsule, which communicates with the 
tarso-metatarsal joint behind it and is lined by synovial mem- 
brane prolonged therefrom. The ligaments are transverse 
bands connecting the bases, viz. : dorsal, plantar, and interos- 
seous. [314] 

The transverse metatarsal ligament lies upon and connects the 
plantar aspects of the heads of all the metatarsals: it sends 
prolongations (ligamenta accessoria plantaria) to the plantar 
fibrous plates of the metatarso-phalangeal joints. [314] 

Metatarso-phalangeal Joints. — These modified enarthrodial 
diarthroses are formed between the heads of the metatarsals 
and proximal ends of the first phalanges. Each has a modified 
capsule which is lined by synovial membrane and presents the 
ligamenta collateralia, strong cord-like bands connecting the 
contiguous rough surfaces on the inner and outer sides. Ex- 
pansions of the extensor tendons practically form the capsule 
dorsally. The plantar aspect of the capsule consists of a fibrous 
plate which is grooved for the long flexor tendons ; on the great 
toe it develops two large sesamoid bones within itself. [314] 

Interphalangeal Joints. — These ginglymus diarthroses are 
formed between the contiguous ends of the phalanges. Each 
has a capsule whose dorsal aspect is either very thin or limited 
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to synovial membrane; its plantar aspect presents a fibrous 
plate. The lateral ligaments (ligamenta coUateralia) are well- 
defined bands like those of the metatarso-phalangeal joints. 
A synovial membrane lines each capsule. [314] 

THIGH AND BUTTOCK. 

Fascia. 

Superficial Fascia. — This is continuous with that of the ab- 
domen, back, perineum, and leg; it is thick and fatty in the 
buttock. In the groin it separates into two layers, superficial 
and deep, between which are the femoral and inguinal glands, 
small arteries, and internal saphenous vein and tributaries. 
The superficial fatty layer is continuous with a similar layer on 
the perineum and front of the abdomen. The deep membran- 
ous layer is attached above to the inner half of Poupart's liga- 
ment and the fascia lata below the outer half of the ligament, 
. and internally to the pubic arch, while below Scarpa's triangle 
it blends with the superficial layer. [355] 

Deep Fascia or Fascia Lata. — This is attached above to the 
iliac crest, great sacro-sciatic ligament, ischium, pubic arch, pu- 
bic symphysis and crest, and Poupart's ligament; and below 
to the patella, tuberosities of the tibia, and head of the fibula, 
joining the deep fascia of the leg. On the buttock it is thick in 
front but thinner behind, and splits at the upper border of the 
Gluteus maximus to enclose this muscle. On the front of the 
thigh it is thick, pierced by vessels and nerves, and presents 
the saphenous opening. Internally it is thinner. At the knee, 
with the Vasti tendons, it forms the lateral patellar ligaments, 
which are attached to the borders of the patella and the tibial 
tuberosities. Externally it forms a broad layer (ilio-tibial 
band) running from the iliac crest to the knee-joint cap- 
sule and outer tibial tuberosity; a prolongation of this layer, 
which runs upward under the Tensor fasciae femoris, sends a 
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band to join the hip-joint capsule and both origins of the Rec- 
tus femoris. [356] 

On each side of the thigh, above the knee, it forms an inter- 
muscular septum. The external septum runs from the ilio- 
tibial band to the external supra-condyloid ridge of the femur. 
The internal septum encloses the Gracilis and Sartorius sepa- 
rately, and the Adductors in the upper two-thirds of the thigh. 
It roofs over the femoral artery in Hunter's canal, is strength- 
ened mesially by fibres from the Vastus internus and Adductors, 
and is mostly replaced in the lower third of the thigh by the 
Adductor magnus tendon. On the back of the thigh and over 
the popliteal space it is strengthened by fibres from the ham- 
strings; the external saphenous vein usually pierces it over 
the popliteal space. [357] 

The saphenous opening is an oval opening in the fascia lata 
just below the inner half of Poupart's ligament and in front of 
the femoral vessels ; it transmits the internal saphenous vein. 
It is covered by the superficial fascia, and by a special, thin, 
and perforated layer {cribriform fascia) attached to its margin. 
Its outer edge is the margin of the iliac portion of the fascia 
lata, which is attached to the iliac crest and Poupart's liga- 
ment; its superior cornu is a triangular prolongation {falci- 
form ligament) of the iliac portion, which runs inward in front 
of the femoral sheath to join the inner half of Poupart's liga^ 
ment. Its inner edge is the margin of the pubic portion of the 
fascia lata, which passes upward under the femoral sheath, but 
over the Pectineus and Adductor longus, to the ileo-pectineal 
line and hip-joint capsule. Both layers of the fascia lata are 
continuous at its lower concave margin, forming its inferior 
cornu. [356] 

The femoral sheath is conical and formed by transversalis 
fascia in front and iliac fascia behind; it is prolonged under 
Poupart's ligament into Scarpa's triangle. It is divided into 
three compartments, of which the outer and intermediate ones 
contain the femoral artery and vein respectively. The inner 
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compartment (crural canal) contains lymphatics, usually some 
fat, and is the channel for femoral hernia ; its wall is the crural 
sheath. The upper limit {crural ring) of the canal lies in front 
of the Pectineus, external to Gimbernat's ligament, internal to 
the femoral vein, and behind part (superficial crural arch) of 
Poupart's ligament; the fascia transversalis forming the sheath 
is thickened (deep crural arch) in front of it. The ring is filled 
(crural septum) by a plug of fat or a lymphatic gland, and is 
separated from the internal abdominal ring by the deep epi- 
gastric artery. The canal is covered above by the falciform liga- 
ment, and ends at the saphenous opening. [358] 

A femoral hernia descending through the canal, and pushing 
the septum in front of it, is retarded in front by the falciform 
ligament, but its posterior part continues onward and hooks 
round this ligament; the hernia thus passes forward through 
the saphenous opening and upward over Poupart's ligament. 
Its coverings from without inward are skin, superficial fascia, 
cribriform fascia, crural sheath, crural septum, extra-peritoneal 
tissue, and peritoneum. [359] 

Muscles. 

Front of Thigh. 

Sartorius. — Origin; anterior superior spine of ilium, and half 
of notch below it. Insertion ; inner surface of shaft of tibia, just 
below inner tuberosity, by aponeurotic fibres ; capsule of knee- 
joint and fascia lata of leg by fascial expansions from its bor- 
ders. Course; diagonally downward and inward on the thigh, 
its upper third forming the boundary of Scarpa's triangle, and 
its middle third the roof of Hunter's canal ; a bursa lies under 
its tendon of insertion. ' [359] 

Quadriceps Extensor. — This is composed of four muscles, as 
follows; all are finally inserted in the tibia, through the liga- 
mentum patellae and lateral patellar ligaments. 

Rectus Femoris. — Origin; (straight head) anterior inferior 
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spine of ilium; (reflected head) rough groove on dorsum of 
ilium just above highest part of acetabulum. A bursa lies 
under the latter. Course; the heads, bound together and to 
the hip-joint capsule by a process from the ilio-tibial band, give 
origin to a single anterior tendon. From this and a medial sep- 
tum the fibres arise in a bipenniform manner, and end in a broad 
posterior tendon which narrows below; under this is a bursa 
which communicates with the knee-joint. Insertion; upper 
border of patella. [359] 

Vastus Externus. — Origin; shaft of femur (anterior tubercle, 
lower border of great trochanter, gluteal ridge, and upper half 
of linea aspera) ; fascia lata and external intermuscular sep- 
tum. Insertion; outer border of tendon of Rectus femoris; 
upper and outer border of patella; capsule of knee-joint and 
external lateral ligament of patella. [361] 

Vastus Internus. — Origin ; shaft of femur (anterior tubercle, 
spiral line, linea aspera, and upper two-thirds of internal epi- 
condylic line); fascial roof of Hunter's canal; internal inter- 
muscular septum and tendon of Adductor magnus. Insertion; 
inner border of Rectus tendon; upper and inner border of 
patella; capsule of knee-joint and internal lateral ligament of 
patella. [361] 

Crureus. — Origin; upper two- thirds of anterior and external 
surfaces of shaft of femur; lower half of linea aspera, and up- 
per part of external epicondylic line ; corresponding portion of 
external intermuscular septum. Insertion; deep surface of 
Rectus and Vasti tendons through fibres which join a mem- 
branous expansion on its surface. This muscle is inseparable 
from the Vastus internus below the lower third. [361] 

Subcrureus (several separate muscle bundles). — Origin; 
lower fourth of front of femur. Insertion ; synovial membrane 
of knee-joint, under Rectus tendon. [362] 

Ilio-psoas. — This is composed of the Iliacus and Psoas mag- 
nus. [362] 

Psoas Magnus. — Origin; intervertebral discs above each 
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lumbar vertebra, and adjacent margins of the vertebrae they 
lie between; four aponeurotic arches over sides of bodies of 
first four lumbar vertebrae; all the lumbar transverse proc- 
esses. Course; it descends over the pelvic brim and imder 
Poupart's ligament; a bursa, which may communicate with 
the hip-joint, separates its tendon from the pubis and hip- 
joint capsule. Insertion; apex of lesser trochanter. [362] 

Psoas Parvus (inconstant). — Origin; intervertebral disc be- 
tween last thoracic and first lumbar vertebra ; contiguous mar- 
gins of these vertebrae. Insertion; middle of ileo-pectineal 
line and ileo-pectineal eminence. [363] 

Iliacus. — Origin; around margin of iliac fossa; anterior 
sacro-ihac and ilio-lumbar ligaments. Course; under Pou- 
part's ligament and over hip-joint. Insertion; outer side of 
Psoas magnus tendon; concave anterior surface of small tro- 
chanter; capsule of hip-joint (the latter are the most external 
fibres and are often separate, forming the Iliacus minor, or 
IHo-capsularis). [363] 

Pectineus. — Origin; sharp anterior portion of pubic ilio- 
pectineal line, and (sometimes) triangular surface of pubis in 
front of this. Insertion; upper half of line leading from small 
trochanter to linea aspera. [364] 

Scarpa's triangle corresponds to the depression just below the 
groin and is triangular, apex downward. It is bounded above 
by Poupart's ligament, externally by the Sartorius, and inter- 
nally by the Adductor longus. Its floor is formed, from 
without inward, by the Iho-psoas, Pectineus, and Adductor 
longus. 

Hunter's canal is a channel in the middle third of the 
thigh, which extends from the apex of Scarpa's triangle to 
the opening, for the femoral artery, in the Adductor magnus. 
Its floor is formed by the Adductor longus above and 
Adductor magnus below; its roof by the Sartorius and the 
fascial expansion under this; and its outer wall by the 
Vastus internus. 
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Inner Side of Thigh. 

Gracilis. — Origin; lower half of edge of symphysis pubis, and 
similar distance on adjoining part of pubic arch, by a linear 
origin. Course; downward on inner side of thigh and knee. 
Insertion; inner side of shaft of tibia, just below inner tuber- 
osity, behind the Sartorius and above the Semi-tendinosus and 
separated from their tendons by two bursas. [365] 

Adductor Longus (may be double, or partly fused with 
Pectineus) . — Origin ; angle between pubic symphysis and crest, 
by a rounded tendon. Course; connected with origin of Vastus 
internus by aponeurotic roof of Hunter's canal. Insertion; 
middle two-fourths of linea aspera. [365] 

Adductor Brevis. — Origin; oval surface on body of pubis, 
surrounded by muscles of this group. Insertion; lower two- 
thirds of line leading from small trochanter to linea aspera; 
upper fourth of linea aspera. [366] 

Adductor Magnus. — Origin; lower part of outer border of 
ischial tuberosity and edge of pubic arch. Course; radiating, 
the upper fibres horizontally and the lower vertically; it sepa- 
rates the adductors and hamstrings. Insertion; space below 
insertion of Quadratus femoris but above linea aspera; whole 
length of linea aspera ; internal supra-condyloid ridge ; femo- 
ral internal condyle, by a tendon which receives the ischial 
fibres and is closely connected with the internal lateral liga- 
ment of the knee. The fibres attached above the linea aspera 
may form a separate muscle (Adductor minimus) . [366] 

Obturator Externus. — Origin ; inferior half of margin of thy- 
roid foramen and corresponding outer surface of obturator 
membrane. Course; inward, converging toward great trochan- 
ter and ending in a tendon which passes below and behind the 
hip-joint. Insertion ; digital fossa of great trochanter. [367] 

Buttock. 

Gluteus Maximus. — Origin; dorsum ilii above superior 
curved line; tendon of Erector spinae; back of sacrum and 
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coccyx ; back of great sacro-sciatic ligament. Insertion; (su- 
perficial fibres and upper half of deep fibres) fascia lata over 
great trochanter, joining ilio-tibial band; (most of lower half 
of deep fibres) gluteal ridge of femur; (lowest deep fibres) 
fascia lata, being thus connected with external intermuscular 
septum and origin of short head of Biceps. Under it are three 
bursse ; one (inconstant) over the ischial tuberosity ; one over 
the outer side of the great trochanter ; and one over the Vas- 
tus externus. [368] 

Tensor Fascias Femoris. — Origin; dorsum ilii external to an- 
terior superior spine, and upper part of notch below it. Course ; 
downward superficially in a separate investment of fascia lata. 
Insertion; fascia lata, about level of great trochanter {ilio- 
tibialband). [369] 

Gluteus Medius. — Origin; dorsum ilii, between the ihac 
crest and superior curved line above and middle curved line 
below; fascia lata covering its anterior surface. Course; under 
Gluteus maximus in front. Insertion ; diagonal line on outer 
surface of great trochanter, a bursa lying under its tendon on 
the trochanter. [370] 

Gluteus Minimus. — Origin; dorsum ilii, between middle and 
inferior curved lines. Course; under two preceding muscles. 
Insertion ; outer border of anterior surface of great trochanter, 
and (sometimes) front of upper border. A bursa lies under its 
tendon on the great trochanter. [370] 

Pyriformis. — Origin; pedicles of second, third, and fourth 
sacral vertebrae; upper margin of great sacro-sciatic notch. 
Course; through great sacro-sciatic notch. Insertion; facet 
on upper border of ^reat trochanter. [371] 

Obturator Internus (occupying pelvic aspect of os innomi- 
natum). — Origin; whole margin of thyroid foramen, except 
obturator notch ; obturator membrane ; smooth surface of hip 
bone behind thyroid foramen; (slightly) parietal pelvic fascia 
covering it. Course; converging and ending in several tendons 
which pass through the lesser sacro-sciatic foramen, hook round 
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its margin (a bursa intervening), and unite later in a single 
tendon. Insertion; facet on inner surface of great trochanter 
above digital fossa. [371] 

Gemelli (accessory portions of the preceding) . — Gemellus su- 
perior. Origin; gluteal surface of ischial spine; upper part of 
margin of lesser sciatic notch. Insertion; upper margin and 
superficial surface of Obturator internus tendon. Gemellus in- 
ferior. Origin; upper part of gluteal surface of ischial tuber- 
osity; lower part of margin of lesser sciatic notch. Insertion; 
lower margin and superficial aspect of Obturator internus ten- 
don. [372] 

Quadratus Femoris (often fused with Adductor magnus) . — 
Origin; outer margin of ischial tuberosity. Insertion; quad- 
rate line of femur. A bursa separates it from the small tro- 
chanter. [372] 

Back of Thigh (Hamstrings). 

Biceps Flexor Cruris. — Origin; (long head) great sacro- 
sciatic ligament and lower and inner facet on ischial tuberosity, 
in common with Semitendinosus ; (short head) whole of linea 
aspera and upper two-thirds of external supra-condyloid ridge; 
corresponding extent of external intermuscular septum. 
Course ; the long head soon leaves the Semitendinosus, descends 
to the lower third of the thigh, and ends in a tendon which is 
joined by the short head. Insertion; head of fibula, by a ten- 
don which is bisected by the external lateral ligament of the 
knee; popliteal fascia along its posterior border, by transverse 
aponeurotic fibres from the tendon. [372] 

Semitendinosus. — Origin; lower and inner facet on ischial 
tuberosity, in common with long head of Biceps . Course ; in the 
mid-thigh it develops in a tendon which descends on the inner 
side of the knee, spreads out, and becomes membranous. In- 
sertion ; inner side of shaft of tibia, just below the internal tu- 
berosity, below the Gracilis and behind the Sartorius. A bursa 
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lies under its insertion, and another between it and the Sarto- 
rius. [373] 

Semimembranosus. — Origin; upper and outer facet on 
ischial tuberosity, by a tendon which soon develops a fleshy 
belly. Insertion; horizontal groove on back of inner tuber- 
osity of tibia (mainly) ; posterior border of internal lateral liga- 
ment, by a fascial band which runs downward and inward; 
oblique line of tibia, by a fascial band which runs downward 
and outward and covers the Popliteus; back of external con- 
dyle, by a fascial band which runs upward and outward, form- 
ing the posterior ligament of the knee. [374] 

The popliteal space is lozenge-shaped, lies in the hollow be- 
hind the knee, and is widest opposite the joint. It is bounded 
externally by the Biceps above the joint, and the Plantaris and 
outer head of Gastrocnemius below; and internally by the 
Semimembranosus and Semitendinosus above, and the inner 
head of the Gastrocnemius below. Its floor is formed by the 
femur, knee-joint capsule, tibia, and fascia over the Popliteus. 

Nerves. 

Posterior Spinal Nerves. — Lower thoracic; the external cu- 
taneous branches of the two lowest supply the buttock. First, 
second, and third lumbar; the external cutaneous branches sup- 
ply the buttock to below and behind the great trochanter. 
First, second, and third sacral; loops between them, often joined 
by branches of the fifth lumbar and fourth sacral, form a 
plexus (posterior sacral) on the back of the sacrum; the ex- 
ternal cutaneous branches of the plexus pierce the sacro-sciatic 
ligament and Gluteus maximus to supply the buttock. Fourth 
and fifth sacral and coccygeal; these unite (posterior sacro- 
coccygeal nerve) , pierce the sacro-sciatic ligament, and supply 
the skin over the coccyx. [613] 

Anterior Spinal Nerves. — Eleventh thoracic; the lateral cu- 
taneous branch extends over the iliac crest. Twelfth thoracic; 
the lateral cutaneous (iliac) branch descends over the front of 
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the iliac crest to the buttock as far as in front of and below the 
great trochanter. [638] 

Lumbar, Sacral, and Coccygeal. — These form the lumbosacral 
plexus, which is arbitrarily divided into the lumbar, sacral 
(sciatic) , and pudendal plexuses. Gray rami communicantes, 
from the abdominal and pelvic sympathetic cords, cross the 
vertebrae, under the Psoas, to each nerve. White rami commu- 
nicantes fiom the first two (or four) lumbar nerves run to the 
upper part of the lumbar sympathetic cord; and from the 
third (or second to fourth) sacral nerves, across the cord, to the 
pelvic sympathetic plexus. [639] 

LUMBAR PLEXUS. 

This is formed by the first three, and part of the fourth lum- 
bar nerves, and lies in the Psoas, in front of the transverse 
processes. The first and second lumbar nerves each divide 
.into upper and iower branches. The upper branch of the 
first (often getting a branch from the last dorsal) divides 
into the ilio-hypogastric and ilio-inguiiial, which run forward 
in the abdominal wall. The lower branch of the first joins the 
upper branch of the second to form the genito-crural. The lower 
branch of the second, the third, and the part of the fourth 
each divide into two parts, anterior and posterior; the anterior 
parts (except sometimes the second) unite to form the obtu- 
rator; the posterior (larger) parts unite to form the anterior 
crural. The external cutaneous spring from the backs of the 
posterior parts of the second and third. Muscular branches to 
the Quadratus lumborum spring from the upper three or four 
lumbar (and sometimes last dorsal), and to the Psoas from the 
second and third (or first to fourth) lumbar nerves near their 
origins. [641] 

Ilio-hypogastric. — ^The iliac branch (inconstant) descends 
over the iliac crest, behind the iliac branch of the last thoracic, 
to the skin on the upper and outer part of the buttock. [642] 

Ilio-inguinal. — After passing through the external abdom- 
inal ring it supplies {cutaneous branches) the abdominal wall 
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over the symphysis, skin over Scarpa's triangle above and in- 
ternally, top of scrotum, and root and dorsum of penis (mons 
Veneris and labium ma jus). [642] 

Genito-crural. — Arising by two roots which unite in the 
Psoas, the nerve then pierces and descends in front of the Psoas 
and runs through the psoas fascia and along the outer side of 
the iliac vessels under the ureter; it divides above Poupart's 
ligament into two branches, genital and crural. The minute 
genital branch runs across the iliac vessels and through the in- 
guinal canal to the skin of the scrotum (or labium majus) and 
adjacent part of the thigh; branches go to the external iliac 
artery, Cremaster, and sympathetic spermatic plexus. The 
crural branch runs on the outer side of the femoral artery and 
through the saphenous opening, or iliac part of fascia lata, to 
the skin over Scarpa's triangle external to the ilio-inguinal ; it 
supplies the femoral artery and communicates with the middle 
cvitaneous. [643] 

External Cutaneous. — This runs under the Psoas and across 
the Iliacus, under the iliac fascia, to the anterior superior iliac 
spine, and then under the outer end of Poupart's ligament, 
either over, under, or through the Sartorius origin. Then, after 
giving off small branches, it pierces the fascia lata four inches 
below the spine and divides into two branches. The anterior 
branch, the larger, supplies the outer side of the front of the 
thigh, almost to the knee. The posterior branch supplies the 
outer side of the buttock below the great trochanter, and the 
upper two-thirds of the outer side of the thigh. [643] 

Obturator. — Arising by three roots which unite in the Psoas 
and emerge at its outer border, the nerve descends behind the 
common iliac and along the outer side of the internal iliac ves- 
sels. It then runs below the pelvic brim with the obturator 
artery, and through the obturator groove of the thyroid fora- 
men, where it divides into two branches, superficial and deep. 
The deep branch pierces the Obturator externus, descends be- 
tween the Adductor brevis and magnus, pierces the latter, and 
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appears in the popliteal space on the vessels. It supphes {mus- 
cular branches) the Obturator externus and the Adductor mag- 
nus and (occasionally) brevis ; the terminal (articular) branch 
runs through the posterior ligament to the knee-joint. [643] 

The superficial branch runs in front of the Obturator exter- 
nus and Adductor brevis, under the Pectineus and Adductor 
longus, and then descends along the inner border of the latter. 
It divides into two terminal branches; one runs in Hunter's 
canal to the femoral artery; the other (cutaneous branch) joins 
branches of the internal cutaneous and internal saphenous 
under the Sartorius, forming a plexus (obturator, or subsartorial 
plexus), and may supply the lower two-thirds of the thigh in- 
ternally. The other branches are: articular, to the hip-joint; 
muscular, to the Adductor longus, Gracilis, Adductor brevis 
(usually), and Pectineus (occasionally); and communicating 
(inconstant), to the anterior crural. [644] 

Accessory Obturator (very inconstant). — This arises from 
the third, or third and fourth lumbar nerves, between the roots 
of the obturator and anterior crural. Emerging from the inner 
side of the Psoas and coursing over the pelvic brim behind the 
external iliac vessels, it leaves the obturator nerve and runs 
over the pubis to the thigh. It divides behind the femoral ves- 
sels into three branches ; one goes to the hip-joint, one replaces 
the branch of the obturator to the Pectineus, and one commu- 
nicates with the superficial branch of the obturator. More 
rarely it may be more or less extensive. [647] 

Anterior Crural. — Arising by three roots which unite in the 
Psoas and emerge at its outer border, the nerve descends be- 
tween the Psoas and Iliacus, and under Poupart's ligament ex- 
ternal to the femoral sheath ; it splits up in Scarpa's triangle 
into terminal branches. Muscular branches supply the Iliacus, 
arising in the abdomen; Pectineus, running under the femoral 
vessels; Sartorius, in two sets, to the upper and the middle 
part; Vastus externus and Rectus femoris, to their deep sur- 
faces; Crureus, superficially, the nerve running through it to 
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the Subcrureus; and Vastus intemus, one trunk to its upper 
part (and the Crureus also) , and another to its inner side below, 
descending on the outer side of the femoral artery and crossing 
Hunter's canal. Articular branches. One goes to the hip, aris- 
ing from the branch to the Rectus. Four supply the knee; 
three arise from the branches to the Vasti and Crureus and de- 
scend in front of the femur; one arises (sometimes) from the 
internal saphenous. The cutaneous branches are the middle and 
internal cutaneous and the internal saphenous. [645] 

The middle cutaneous arises in the upper part of Scarpa's tri- 
angle in two parts (an external and an internal branch), which 
pierce the fascia lata over the upper third of the Sartorius, sup- 
plying it, and descend to the patella. They supply the lower 
three-fourths of the front of the thigh, between the external 
and internal cutaneous, and also join the patellar plexus; the 
external branch communicates with the genital branch of the 
genito-crural, and may pierce the Sartorius. [646] 

The internal cutaneous varies with the size of the internal 
saphenous and the cutaneous branch of the obturator. It sup- 
plies the lower two-thirds of the inner side of the thigh through 
three branches (upper, middle, and lower), which descend to 
the apex of Scarpa's triangle on the outer side of the femoral 
vessels and then cross over them. The upper branch arises high 
up, pierces the fascia lata at the apex of Scarpa's triangle, and 
supplies the upper part of the thigh, along the saphenous vein; 
it may be represented by several twigs. The middle (or ante- 
rior) branch arises at the apex of Scarpa's triangle, runs over 
the Sartorius, becomes cutaneous at the middle third of the 
thigh, and supplies the lower half internally down to the knee; 
it joins the patellar plexus. The lower (or internal) branch, the 
termination, descends over or through the Sartorius, forms a 
plexus (obturator) with the internal saphenous and obturator 
in the middle third of the thigh, pierces the fascia lata in the 
lower third, and supplies the inner side of the knee, joining the 
patellar plexus. [646] 
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The long (or internal) saphenous (terminal branch of anterior 
crural) descends from Scarpa's triangle throughout Hunter's 
canal, crossing over the femoral sheath from without inward; 
then crossing over the Adductor magnus tendon and running 
between the Sartorius and Gracilis it becomes cutaneous at the 
inner side of the knee, descends on the leg with the internal 
saphenous vein, runs in front of the inner ankle, and ends at the 
middle of the inner border of the foot. Its branches are : commu- 
nicating, to the obturator plexus, arising in Hunter's canal and 
running inward; patellar, arising at the lower end of Hunter's 
canal, piercing the Sartorius, and descending below the patella 
and over the inner tibial tuberosity to the front of the knee 
and upper part of the leg, as well as the patellar plexus; articu- 
lar (inconstant) to the knee, arising at its inner side; terminal, 
to the front and inner side of the leg, and posterior half of the 
dorsum and inner side of the foot. [646] 

Patellar Plexus. — This consists of fine subcutaneous com- 
munications, in front of the knee, between branches of the in- 
ternal (patellar branch) saphenous, internal and middle cu- 
taneous, and (sometimes) external cutaneous. [647] 

SACRAL or SCIATIC PLEXUS. 

This lies at the back of the pelvis upon the Pyriformis, under 
the parietal fascia, and is formed by the descending part of the 
fourth lumbar, the fifth lumbar, the upper two sacral, and the 
upper part of the third sacral nerves. These converge and unite 
in a triangular band whose apex runs through the great sacro- 
sciatic foramen, below the Pyriformis, to become the great 
sciatic nerve. The lumbar and first two sacral nerves each di- 
vide into anterior and posterior (ventral and dorsal) parts; the 
third sacral divides into upper and lower parts. The anterior 
parts of the lumbar nerves unite in a trunk, and the posterior 
parts in another; together these trunks form the lumbosacral 
cord. The anterior parts of the lumbar and upper two sacral 
nerves unite with the upper part of the third sacral to form the 
tibial nerve and anterior collateral branches; the posterior 
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parts of the lumbar and upper two sacral nerves unite to form 
the peroneal nerve and posterior collateral branches. The 
branches of the plexus are collateral and terminal, the latter 
being the tibial and peroneal; all are divisible, according to 
their origin, into anterior and posterior branches. [647] 

The great sciatic nerve consists of the tibial and peroneal 
nerves, with the collateral branches to the hamstrings and 
short head of the Biceps, all bound together in a sheath. It 
descends with the sciatic artery under the Gluteus maximus, 
between the ischial tuberosity and great trochanter, and then 
upon the Adductor magnus, under the hamstrings ; it divides 
at a variable point in the thigh into the tibial and peroneal 
nerves. The latter may be distinct from their origin, and even 
separated b]' part of the Pyrif ormis ; in all cases they may be 
artificially separated by removing the sheath. [648] 

Collateral Branches. Anterior series. 

The nerve to the Quadratus femoris arises from the front of 
the fourth and fifth lumbar and first sacral nerves ; it descends 
on the back of the hip-joint capsule, under the sacral plexus, 
Gemelli, and Obturator internus, to enter the deep surface of 
the muscle. It also supplies the Inferior gemellus. The nerve 
to the Obturator internus arises from the front of the fifth lumbar 
and first two sacral nerves and descends on the outer side of the 
pudic vessels, below the great sciatic nerve ; then crossing the 
ischial spine it runs through the lesser sciatic foramen to enter 
the pelvic surface of the muscle. It supplies the Superior 
gemellus also. [649] 

The nerve to the hamstrings arises from the roots of all the 
nerves of the plexus, descends with the tibial nerve, and sepa- 
rates into two sets of branches. The upper set passes inward 
just below the ischial spine, to the upper part of the Semiten- 
dinosus and the ischial head of the Biceps ; the lower set leaves 
the great sciatic (tibial) lower down and supplies the Semi- 
membranosus, lower part of the Semitendinosus, and the Ad- 
ductor magnus. Articular branches, to the hip, arise from the 
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nerve to the Quadratus femoris, and often from the front of 
the great sciatic, (tibial) near its origin ; they enter tlie back of 
the capsule. [649] 

Postei'ior Series. 

The nerve to the Pyriformis arises from the back of the sec- 
ond, or first and second sacral nerves and enters the front of 
the muscle. The superior gluteal arises from the back of the 
fourth and fifth lumbar and first sacral nerves, and runs out- 
ward above the Pyriformis and then across the Gluteus mini- 
mus, under the Gluteus maximus and medius, to end in the 
under surface of the Tensor vaginse femoris; it supplies the 
Gluteus medius and minimus. The inferior gluteal arises from 
the back of the fifth lumbar and first two sacral nerves, runs 
under the Pyriformis, and at once divides into branches to the 
Gluteus maximus. [649] 

The nerve to the short head of the Biceps arises from the fifth 
lumbar and first two sacral nerves, and it usually descends in 
the sheath of the great sciatic nerve to the mid-thigh. An ar- 
ticular branch, to the outer side of the knee-joint, generally 
arises from the great sciatic (peroneal) with the preceding, 
descends under the Biceps, and divides into upper and lower 
branches. [649] 

Peroneal or External Popliteal. — After leaving the great 
sciatic this descends through the upper and outer part of the 
pophteal space, under the Biceps, and then over the outer head 
of the Gastrocnemius, ending about an inch below the head of 
the fibula. Collateral branches; to the knee-joint and short 
head of the Biceps as described just above; sural and peroneal 
communicating (cutaneous), arising in the popliteal space and 
descending to the leg. Terminal branches; anterior tibial, re- 
current tibial, and musculo-cutaneous. [650] 

Tibial or Internal Popliteal. — After leaving the great sci- 
atic, this descends through the popliteal space under the ham- 
strings. Gastrocnemius, and Plantaris, crossing over the pop- 
liteal vessels from without inward and then over the Popliteus; 
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at the lower border of the PopUteus it becomes the -posterior 
tibial when the upper part is called the internal popKteal. Its 
branches to the hip-joint and muscles of the thigh arise appar- 
ently from the great sciatic and have just been described. Its 
branches below the knee-joint wiU be described with the leg. 
Bratiches arising in 'popliteal space. Articular; an azygos 
branch pierces the posterior ligament of the knee-joint; an in- 
ternal branch (inconstant) crosses the popliteal vessels and de- 
scends with the lower internal articular artery to the inner side 
of the knee-joint. Muscular ; one each to the Plantaris and 
both heads of the Gastrocnemius, entering them at the borders 
of the popliteal space; one to the Soleus, entering it superfi- 
cially; one to the Popliteus, descending over it and around its 
lower border to its anterior surface. The latter branch also 
suppUes the Tibialis posticus, interosseous membrane, tibia, 
and upper tibio-fibular joint. Cutaneous {tibial communicat- 
ing) ; descending between the heads of the Gastrocnemii to the 
back of the leg. [652] 

PUDENDAL PLEXUS. 

This lies on the back wall of the pelvis and is formed by 
fibres from the first three sacral nerves and all the fourth and 
fifth sacral and the coccygeal. A visceral branch (white ramus 
communicans) runs from the third (and second or fourth) sa- 
cral to the pelvic plexus and viscera. The other branches are 
the small sciatic, perforating cutaneous, pudic, muscular, and 
sacro-coccygeal. The -perforating cutaneous arises from the 
back of the second and third sacral nerves and runs through 
the great sacro-sciatic ligament to the buttock. The muscular 
brandies arise from a loop between the third and fourth sacral 
and supply the Levator ani, Coccygeus, and External sphincter; 
offsets from the latter branch supply the skin on the ischio- 
rectal fossa and fold of the nates behind the anus. The ante- 
rior sacro-coccygeal consist of descending branches from the 
fourth and fifth sacral and the coccygeal which form a 
plexus (coccygeal) besides the coccyx; twigs from this run 
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through the sacro-sciatic Ugament to the skin near the coc- 
cyx. [655-658] 

Small Sciatic. — Springing from the backs of the first three 
sacral nerves at the junction of the sacral and pudendal plex- 
uses, this runs through the great sciatic notch below the Pyri- 
formis, descends behind the great sciatic, and then continues 
over the hamstrings to end as the sural branches. It is purely 
cutaneous, and has the following branches : Perineal (inferior 
pudendal) ; arising at the lower border of the Gluteus maxi- 
mus and running inward over the hamstrings below the ischial 
tuberosity, this becomes subcutaneous over the pubic arch 
and supplies the scrotum and root of the penis (labium majus 
and clitoris) communicating with the pudic and ilio-inguinal ; 
collateral branches supply the upper and inner part of the 
thigh. Gluteal; many large branches arising under the Gluteus 
maximus and piercing the fascia lata along its lower border to 
supply the lower half of the buttock, from the great trochanter 
almost to the coccyx. Femoral; two sets, internal and exter- 
nal, pierce the fascia lata at intervals and supply the back of the 
thigh on its inner and outer sides respectively. Sural; two or 
more branches which pierce the popliteal fascia and supply 
the calf. [655] 

Pudic. — Arising usually from the second, third, and fourth 
sacral this runs through the great sacro-sciatic foramen below 
the great sciatic nerve, and across the ischial spine (or lesser 
sacro-sciatic ligament) ; then running through the small sacro- 
sciatic foramen with the pudic artery, and along the outer wall 
of the ischio-rectal fossa in a special sheath of parietal pelvic 
fascia, it diAddes at the base of the triangular hgament into the 
perineal nerve and the dorsal nerve of the penis. The inferior 
hemorrhoidal, its other branch, arises in the back of the ischio- 
rectal fossa usually, but may arise separately from the plexus 
(third and fourth sacral) and accompanj- the pudic. All these 
branches of the pudic go to the perineum and adjacent genitals 
(see page 203). [658] 
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SYMPATHETIC SYSTEM. 

The sacral part of the cord lies on the sacrum, internal to 
the foramina; it is continuous with the lumbar cord above and 
ends below, over the coccyx, in a plexiform (parietal branches) 
union with the opposite cord, the two parts often being con- 
nected by a ganglion (ganglion impar) ; it usually presents four 
ganglia. It receives no white rami communicantes, but gray 
ones pass from it to the sacral and coccygeal nerves. Visceral 
branches from its upper part join the pelvic plexus. [711] 

The hypogastric plexus is formed by the hypogastric nerves 
(from the aortic plexus) , and lies on the bifurcation of the aorta 
and the sacral promontory; it descends on either side of the 
rectum and ends in the pelvic plexuses. The pelvic plexuses 
lie on each side of the rectum and accompany the internal iliac 
arteries, giving off subordinate plexuses along the branches; 
each gets fibres from the upper sacral part of the cord, and 
visceral branches from the sacral nerves. [714] 

Arteries. 

Internal Iliac. — Beginning at the lumbo-sacral joint, this de- 
scends on the pelvic wall and divides, usually at the upper bor- 
der of the great sciatic notch, into two divisions, anterior and 
posterior. [848] 

Branches of Posterior Division. — Ilio-lumbar, to the iliac 
fossa, sending a branch (Imnbar) upward under the Psoas, and 
another (spinal) to the spine. Lateral sacral ; superior and infe- 
rior, descending on the front of the sacrum and coccyx. Glu- 
teal; a continuation of the division, which gives off muscular, 
neural (to the sacral plexus), and nutrient (to the hip-bone) 
branches in the pelvis. It then runs through the great sacro- 
sciatic foramen above the Pyriformis and divides under the 
Gluteus maximus into two branches, superficial and deep ; the 
former at once breaks up. The deep branch divides into two 
branches, upper and lower, which run forward between the 
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Gluteus inedius and minimus, the upper one along the origin 
of the Gluteus minimus and the other lower do\\n. [850] 

Visceral Branches 0/ Anterior Division. — Superior, middle, 
and inferior vesical, to the bladder; obliterated hypogastric, to 
the bladder and abdominal wall; artery to the vas; middle 
hemorrhoidal, to the rectum ; uterine and vaginal, to the uterus 
and vagina. [851] 

Parietal Branches of Anterior Division. — The obturator runs 
along the pelvic wall just below the brim and through the ob- 
turator foramen, and then divides into two branches, external 
and internal; these skirt round the margins of the foramen 
upon the obturator membrane, under the Obturator externus. 
Its pelvic branches are muscular ; nutrient, to the ilium ; vesi- 
cal, to the bladder ; and pubic, ascending on the back of the pu- 
bis and sometimes passing on the inner side of the crural ring. 
The internal pudic runs through the great sacro-sciatic foramen 
below the Pyriformis, across the ischial spine, and with the 
pudic nerve through the small sciatic foramen to the perineum; 
there it runs along the wall of the ischio-rectal fossa in Alcock's 
canal, and then along the pubic ramus between the layers 
of the triangular ligament. Its branches in the buttock are mus- 
cular and anastomotic ; those in the perineum have been de- 
scribed (page 211). The sciatic runs through the great sacro- 
sciatic foramen below the Pyriformis and descends with the 
great sciatic nerve to the lower border of the Gluteus maxi- 
mus, and then with the small sciatic nerve. Its branches in the 
buttock are muscular; coccygeal, to the back of the coccyx; 
anastomotic, to the crucial anastomosis; cutaneous; and comes 
nervi ischiatici, to the great sciatic nerve. [852] 

External Iliac. — Beginning at the lumbo-sacral joint, this 
runs along the pelvic brim upon the iliac fascia and becomes the 
femoral arterj^ under Poupart's ligament, midway between the 
pubic symphysis and anterior superior iliac spine. It lies ex- 
ternal to the vein and both are enclosed in a thin sheath. Its 
branches are: twigs to the Psoas and glands; deep epigastric, 
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arising just above Poupart's ligament and ascending in the 
abdominal wall; and deep circumflex iliac, running outward 
above Poupart's ligament and the iliac crest, in the abdominal 
wall. [856] 

Femoral. — Beginning at the lower border of Poupart's liga- 
ment, midway between the pubic symphysis and anterior su- 
perior iliac spine, this descends to the opening in the Adductor 
magnus and there becomes the popliteal artery. Its course is a 
line from its origin to the adductor tubercle, when the thigh is 
flexed and rotated outward. Entering the base of Scarpa's 
triangle in the outer compartment of the femoral sheath, it de- 
scends to the apex, gradually getting in front of its vein, and 
then descends throughout Hunter's canal, also in front of its 
vein though somewhat internal below. [858] 

The superficial circumflex iliac arises near Poupart's liga- 
ment, pierces the femoral sheath and fascia lata, and runs to the 
anterior superior iliac spine. The swperfix^ial epigastric, arising 
near the preceding, pierces the femoral sheath and cribriform 
fascia and ascends on the abdominal wall between the layers of 
superficial fascia. The superficial external pudic pierces the 
femoral sheath and cribriform fascia and runs over the pubic 
spine to the external genitals. The deep external pudic runs 
inward on the Pectineus to the external genitals. Muscular 
branches supply the thigh muscles. [859] 

The profund-a arises from the outer side of the femoral, about 
an inch and a half below Poupart's ligament; it descends be- 
hind the femoral (separated by the Adductor longus) , close to 
the femur, to the lower third of the thigh where it pierces the 
Adductor magnus as the fourth perforating artery. Its 
branches are as follows : External circumflex; running outward 
under the Sartorius and Rectus and dividing into three ter- 
minal branches, ascending, transverse, and descending. Inter- 
nal circumflex; running straight backward to the upper border 
of the Adductor magnus and dividing into two branches ; as- 
cending, to the digital fossa of the femur; and transverse, 
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continuing backward above the Adductor magnus. It also 
gives off muscular branches, and an articular branch to the hip. 
Perforating; piercing the Adductors close to the femur, the 
first two running through the Adductor brevis, and the third 
below it. ilfwscwZar; to the thigh. [860] 

The anastomotic arises from the femoral near its end and di- 
vides at once into two branches, superficial and deep, to the 
inner side of the knee. [862] 

Crucial Anastomosis: This is formed under the Gluteus 
maximus by branches of the sciatic, the first perforating, and 
the transverse branches of the external and internal circum- 
flex. [862] 

Popliteal. — Beginning as a continuation of the femoral at the 
upper and inner part of the popliteal space, under the Semi- 
membranosus, this descends, at first slightly outward and then 
vertically, to the lower border of the Popliteus and there di- 
vides into the anterior and the posterior tibial. Its branches 
are muscular, upper and lower sets; superior articular, inter- 
nal and external, one running on each side transversely above 
the femoral condyle; inferior articular, mternal and external, 
one running on each side transversely below the femoral con- 
dyle; azygos articular, running forward through the centre of 
the knee-joint capsule; and cutaneous, one (superficial sural) 
descending on the calf in the midline. [863] 

Veins. 

There are two sets, superficial and deep ; the former do not 
accompany arteries but end in the deep veins. The deep veins 
(vense comites) accompany their arteries in pairs (except the 
popliteal, femoral, and iliacs, which are single) and have the 
same names and branches. The popliteal ascends behind its 
artery, gradually crossing it from within outward. The fem- 
oral in Hunter's canal lies behind, and at first to the outer 
side of, its artery; in Scarpa's triangle it lies at first behind and 
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to the inner side of the artery, but gets to the inner side above 
and runs in the middle compartment of the femoral sheath. 
The external iliac, lies at first to the inner side of its artery, but 
gets behind this higher. up. The internal iliac lies behind and 
to the inner side of its artery. [895-899] 

The superficial veins end in two trunks, the saphenous 
veins. The internal or long saphenous ascends from the foot 
and over the leg to the knee, where it runs just behind the in- 
ternal femoral condyle and then upward and slightly forward 
to the saphenous opening ; here it pierces the cribriform fascia 
and femoral sheath to end in the femoral vein. The external 
or short saphenous ascends on the back of the leg to the lower 
part of the popliteal space, where it pierces the popliteal fascia 
and joins the popliteal vein. [900] 

Lymphatics. 

Glands of Pelvis. — The pelvic parietal glands include the fol- 
lowing groups, viz. : external iliac, lying on that artery in 
three groups, outer, middle, and inner, placed respectively to 
the outer side, in front of, and to the inner side of it; obtu- 
rator (inconstant), lying, at the back of the obturator canal; 
lateral sacral, lying in the hollow of the sacrum, behind the 
rectum; internal iliac, lying beside that artery on the pelvic 
wall ; and common iliac, lying beside that artery. [920] 

Glands of Lower Extremity. — The superficial glands lie 
about the groin in three groups, viz. : superior or inguinal, ly- 
ing parallel with and just below Poupart's ligament; inferior 
or superficial femoral, lying along the upper part of the internal 
saphenous vein; and internal or pubic, lying internal to the 
saphenous opening and. close to the pubic spine. [916] 

The deep glands include the following groups, viz. : popliteal, 
lying in the popliteal space, generally around the artery ; and 
deep femoral, lying on the inner side of the femoral vein in Scar- 
pa's triangle and (the largest gland) the crural canal. [916] 
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LEG AND FOOT. 

Fascia. 

The superficial fascia is very fatty in the sole of the foot, 
especially under the tuberosity of the os calcis and balls of the 
toes, and adheres firmly to the plantar fascia. [376] 

Deep Fascia. — About the knee it forms the popliteal fascia 
behind ; it is attached in front to the patella, ligamentum pa- 
tellae, and tibial tubercle, and laterally to the tibial tuberosities 
and head of the fibula, forming the lateral patellar ligaments. 
In the leg it blends with the periosteum on the inner surface of 
the tibia and is attached to the lower part of the shaft of the 
fibula. It sends a septum from the anterior border of the fibula 
between the peronei and extensors ; and another from the pos- 
terior border of the fibula between the peronei and flexors; 
from the latter another septum runs between the superficial 
and deep flexors. [376] 

At the ankle it is attached to the malleoli and os calcis and 
strengthened by transverse fibres, forming the annular liga- 
ments. Of these the internal extends from the inner malleolus 
to the tuberosity of the os calcis while the external, a smaller 
thickened band, stretches from the outer malleolus to the os 
calcis. The anterior is in two parts, viz.: a broad upper band, 
undefined at its borders, stretching between the malleoli; and 
a well-defined lower band which runs inward from the greater 
process of the os calcis, and divides on the dorsum of the foot 
into an upper part going to the upper band and internal malle- 
olus, and a lower part going to the inner border of the fascia on 
the sole. [377] 

On the sole of the foot it forms the plantar fascia, which con- 
sists of a central portion and two thin lateral portions. The 
central portion is a thick triangular band attached to the tu- 
berosity of the OS calcis; this splits in front into five slips 
which extend to the bases of the toes, joining the digital 
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sheaths and tisSues of the web; a band runs forward on each 
side of the toe to the side of the metatarso-phalangeal joint and 
base of the first phalanx; bands {superficial transverse meta- 
tarsal ligament) of transverse fibres connect these shps as they 
separate; an intermuscular septum ascends from the central 
portion on each side of the Flexor brevis digitorum. On the toes 
the digital sheaths are arranged as on the fingers; vaginal liga- 
ments occur over the first and second phalanges. [378] 

Muscles. 
Front of Leg and Dorsum of Foot. 

Tibialis Anticus. — Origin; upper two-thirds of outer surf ace 
of tibia; interosseous membrane; fascia over it; intermuscu- 
lar septum externally. Course of tendon; through special 
compartments under both parts of anterior annular ligament, 
in a separate synovial sheath. Insertion; internal cuneiform; 
base of first metatarsal. [378] 

Extensor Longus Digitorum. — Origin, outer side of ex- 
ternal tuberosity of tibia; upper two-thirds, or more, of an- 
terior surface of fibula; fascia over it ; intermuscular septa on 
either side. Course of tendon; under anterior annular liga- 
ment, running under the lower part in a separate compartment 
with the Peroneus tertius and with a special synovial sheath; 
dividing in front of ankle into four tendons. Insertion; into 
four outer toes in same way as corresponding tendons in hand 
(see page 174). It forms membranous expansions on the 
dorsum of the first phalanges, which are joined by the tendons 
of the Extensor brevis digitorum, Lumbricales, and Interossei; 
the expansions separate into a central and two lateral slips, 
which are attached respectively to the middle and terminal 
phalanges of the toes. [379] 

Peroneus Tertius (a separated portion of the preceding). — 
Origin; anterior surface of fibula; intermuscular septum ex- 
ternally. Course; with preceding, /nsertion; dorsal aspect of 
base of fifth metatarsal. [380] 
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Extensor Proprius Hallucis. — Origin; middle three-fifths of 
front of fibula; corresponding extent of interosseous mem- 
brane. Course of tendon; under anterior annular ligament, in 
a special synovial sheath Tuider the lower part. Insertion ; base 
of terminal phalanx of great toe. [380] 

Extensor Brevis Digitorum. — Origin; impression on upper 
surface of greater process of os calcis. Course ; it forms four 
fleshy bellies which end in narrow tendons. Insertion; (three 
outer tendons) expansion of Extensor longus digitorum on 
dorsum of three middle toes; (innermost tendon) base of first 
phalanx of great toe. [380] 

Outer Side of Leg. 

Peroneus Longus. — Origin; upper two-thirds of outer sur- 
face of fibula; intermuscular septa on either side ; fascia over 
it. Course of tendon; around external malleolus and across 
outer side of os calcis, running under external annular ligament 
in a common synovial sheath; then around border of cuboid, 
developing a fibro-cartilage over the tubercle, a bursa interven- 
ing ; then through peroneal groove on under surface of cuboid 
and across foot, in a sheath derived from the inferior calcaneo- 
cuboid ligaments. Insertion; internal cuneiform; base of first 
metatarsal. [381] 

Peroneus Brevis. — Origin; lower two-thirds of outer surface 
of fibula; intermuscular septum at anterior border. Course of 
tendon; over back of external malleolus and across outer side 
of OS calcis, running under external annular ligament in same 
synovial sheath as preceding. Insertion; base of fifth meta- 
tarsal. [381] 

Back of Leg; Superficial Set. 

Gastrocnemius. — Origin; (by two heads, inner and outer, 
with a bursa under each) lateral surface of each femoral con- 
dyle ; back of knee-joint capsule. Course ; two separate bellies. 
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Insertion ; broad upward expansion of tendo Achillis under 
deep surface of each belly. [381] 

The tendo Achillis is formed by the union of its two broad 
membranous expansions upward under the belhes of the Gas- 
trocnemius, connecting their lower parts ; narrowing gradually, 
and thickening, it is inserted (a bursa intervening) in the lower 
half of the posterior surface of the os calcis. [382] 

Plantaris (inconstant). — Origin; lower inch of external 
supracondyloid ridge of femur; posterior ligament of knee- 
joint. Course of tendon; along inner border of tendo Achillis. 
Insertion; tuberosity of os calcis, or tendo Achillis, or internal 
annular ligament. [382] 

Soleus. — Origin; posterior surface of head and upper third 
of shaft of fibula; fibrous arch stretching between tibia and 
fibula, over popliteal vessels and tibial nerve ; oblique line and 
middle third of inner border of tibia. Insertion ; (upper fibres) 
tendon on superficial aspect, which joins tendo Achillis; (lower 
fibres) tendo Achillis. [382] 

Back of Leg; Deep Set. 

Popliteus. — Origin; rough impression in front of groove on 
outer aspect of femoral external condyle, by a tendon which 
passes between the external semilunar cartilage and knee-joint 
capsule and then pierces the posterior ligament ; posterior liga- 
ment of knee-joint. Under the tendon is a bursa which commu- 
nicates with the knee-joint. Insertion; triangular surface on 
back of tibia above oblique line ; fascia over it. [383] 

Flexor Longus Digitorum. — Origin; middle two-fourths of 
posterior surface of tibia; fascia over it; intermuscular septa 
on each side. Course of tendon; under internal annular liga- 
ment in a special synovial sheath, and across superficial surface 
of Flexor longus hallucis tendon, from which it receives a band, 
to sole of foot, where it divides into four tendons. Insertion; 
bases of terminal phalanges of four outer toes, each tendon en- 
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tering the digital sheath, piercing the Flexor brevis digitorum 
tendon, and being provided with ligamenta accessoria, longa 
and brevia, as in the hand (see page 171). [384] 

Lumbricales (four small muscles arising from the tendons of 
the preceding). — Origin; (first lumbrical) tibial side of inner- 
most tendon ; (three outer lumbricales) adjacent sides of all four 
tendons, by two heads each. Course of tendons ; to tibial side of 
corresponding toes. Insertion; dorsal expansion of extensor ten- 
don, metacarpo-phalangeal joint, and base of first phalanx of 
each of the four outer toes, as in the hand (see page 171) . [384] 

Flexor Accessorius. — Origin; (outer head) outer border of 
inferior surface of os calcis ; (inner head) inner border of under 
surface of os calcis. The heads unite in a flattened band. In- 
sertion; upper aspect of Flexor longus digitorum tendons, 
usually the inner three. [384] 

Flexor Longus Hallucis. — Origin; lower two-thirds of pos- 
terior surf ace of fibula ; fascia over it; intermuscular septa on 
either side. Course of tendon; under internal annular ligament 
in a special synovial sheath, and then (grooving back of lower 
end of tibia, astragalus, and under surface of sustentaciolum 
tali) forward in sole of foot over deep aspect of Flexor longus 
digitorum tendon, sending a fibrous band to the two inner ten- 
dons of the latter. Insertion ; base of terminal phalanx of great 
toe. [385] 

Tibialis Posticus. — Origin; middle three-fifths of fibula, be- 
tween oblique line and interosseous border; middle third of 
back of tibia, between vertical line and interosseous border; 
interosseous membrane; fascia over it, and intermuscular 
septa on either side. Course of tendon; under internal annular 
ligament in a special synovial sheath, grooving back of inter- 
nal malleolus, and then forward deeply into foot, spreading out 
in three bands. Insertion; navicular and internal cuneiform; 
second, third, and fourth metatarsals, cuboid, and middle and 
external cuneiforms ; (recurrent shp) inner border of sustenta- 
culum tali. [385] 
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Sole of Foot. 

Abductor Hallucis-^Onfifm; greater tubercle on tuberosity 
of OS calcis ; internal annular ligament and plantar fascia. 7w- 
sertion ; inner side of first phalanx of great toe. [386] 

Flexor Brevis Digitorum. — Origin; fore-part of greater 
tubercle on tuberosity of os calcis ; central portion of plantar 
fascia covering it, and intermuscular septa on either side. 
Course; forward, giving rise to four tendons which are 
perforated by the long flexor tendons as in the hand 
(see pages 170, 171). Insertion; second phalanges of four 
outermost toes. [386] 

Abductor Minimi Digiti. — Origin; both tubercles on tu- 
berosity of OS calcis; plantar fascia and calcaneo-metatarsal 
ligament. Course; along fifth metatarsal. Insertion; outer 
side of first phalanx of little toe. [387] 

Flexor Brevis Hallucis. — Origin; inner surface of cuboid; 
tendon of Tibialis posticus. Course; separating in two parts, 
between which the Flexor longus hallucis tendon lies. Inser- 
tion; both sides of base of first phalanx of great toe, by its two 
tendons. [388] 

Adductor Obliquus Hallucis. — Origin; sheath of Peroneus 
longus; heads of third and fourth metatarsals. Insertion; 
outer side of base of first phalanx of great toe. [388] 

Adductor Transversus Hallucis. — Origin; capsules of outer 
four metatarso-phalangeal joints; transverse metatarsal liga- 
ment. Insertion; outer side of base of first phalanx of great 
toe. [388] 

Flexor Brevis Minimi Digiti. — Origin; sheath of Peroneus 
longus; base of fifth metatarsal. Insertion; outer side of base 
of first phalanx of little toe. [388] 

Dorsal Interossei. — Origin; (of all four) shafts of all meta- 
tarsals, by two heads each. Insertion; (first and second) first 
phalanx, metatarso-phalangeal capsule and dorsal expansion 
of extensor tendon on second toe, on its tibial and fibular sides 
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respectively; (third and fourth) same structures on fibular 
sides of third and fourth toes. [388] 

Plantar Interossei. — Origin; (of all three) tibial side of 
outer three metatarsals, by a single head each. Insertion; 
same as Dorsal interossei, on tibial sides of three outer toes. 

[389] 

Nerves. 

Anterior Crural. — The long {internal) saphenoiis becomes 
cutaneous at the imier side of the knee, descends on the leg 
with the internal saphenous vein, runs in front of the inner 
ankle, and ends at the middle of the inner border of the foot. 
Its terminal branches supply the skin on the front and inner side 
of the leg, and posterior half of the dorsum and inner side of the 
foot. [646] 

Peroneal or External Popliteal. — Descending with the Biceps 
tendon in the outer part of the popliteal space over the outer 
head of the Gastrocnemius, this divides just below the head of 
the fibula into the recurrent tibial, anterior tibial, and muscu- 
lo-cutaneous. Branches in popliteal space. The sural pierces 
the deep fascia over the outer head of the Gastrocnemius and 
supphes the skin on the upper two-thirds of the outer aspect of 
the back of the leg. The peroneal communicating descends 
over the outer head of the Gastrocnemius to the middle third 
of the leg and usually unites with the tibial communicating 
branch to form the external (short) saphenous; it may not 
unite, either replacing the latter or supplying the outer side of 
the leg, heel, and ankle only. [650] 

The recurrent tibial runs forward under the Peroneus longus 
and Extensor longus digitorum; it divides below the outer 
tibial tuberosity into branches to the Tibialis anticus, tibio- 
fibular joints, and knee-joint. [650] 

Anterior Tibial. — This descends under the Peroneus longus, 
Extensor longus digitorum, and Extensor proprius hallucis, ly- 
ing on the front of the interosseous membrane and lower part 
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of the tibia; it then runs under the anterior annular ligament 
and Extensor proprius hallucis tendon and divides on the dor- 
sum of the foot into two terminal branches, internal and ex- 
ternal. Collateral branches; muscular to the Tibialis anticus, 
Extensor proprius hallucis, Extensor longus digitorum, and 
Peroneus tertius; articular, to the ankle-joint. [651] 

Terminal Branches. — The internal runs to the first interos- 
seous space and divides into two (dorsal digital) branches for 
the skin on the contiguous sides of the great and second toes, 
communicating with the musculo-cutaneous ; it sends one or 
two (dorsal interosseous) branches to the tarso-metatarsal, and 
metatarso-phalangeal joints and First dorsal interosseous. The 
external runs outward under the Extensor brevis digitorum, 
ending in a ganglif orm enlargement from which branches go to 
the Extensor brevis digitorum and tarsal, tarso-metatarsal and 
metatarso-phalangeal joints; it may give off four (dorsal in- 
terosseous) branches, the two inner to the Second and Third 
dorsal interossei and the tarso-metatarsal joints, and the two 
outer to the tarso-metatarsal joints. [651] 

Musculo-cutaneous. — Running below the head of the fibula 
and under the upper fibres of the Peroneus longus, this descends 
between the Peronei and the Extensor longus digitorum, in 
front of the fibula, to the lower third of the leg ; it then pierces 
the deep fascia and divides into two branches, internal and ex- 
ternal. It also gives muscular branches to the Peronei, longus 
and brevis. The internal branch descends over the anterior 
annular ligament, supplying the lower third of the leg and dor- 
sum of the foot, and divides into three branches ; one (internal) 
to the skin on the dorsum of the foot and inner side of the great 
toe, communicating with the internal saphenous ; one (middle) 
to the interval between the great and second toes, dividing 
into two branches which communicate with the anterior tibial ; 
and one (external) to the interval between the second and third 
toes, dividing in two (digital) branches for the adjacent sides of 
these toes. [651] 
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The external branch descends o\'cr the anterior annular Hga- 
ment, supplying the lower part of the leg and dorsum of the 
foot, and divides into two parts, internal and external. These 
go to the intervals between the third, fourth, and fifth toes, 
each dividing into two digital branches for their adjacent sides; 
they communicate with the external saphenous. [652] 

Tibial or Internal Popliteal. — Descending mesially In the 
popliteal space to the lower border of the Popliteus, it then (as 
the 'posterior tibial if the upper part is known as the internal 
popliteal) descends on the back of the leg to the inner ankle, 
Ijdng on the Tibialis posticus and tibia, and gradually crossing 
over the posterior tibial vessels from within outward. Under 
the internal annular ligament it divides into the external and 
internal plantar. [652] 

Branches in Popliteal Space. — Articular, two to the knee- 
joint. Muscular ; one each to the heads of the Gastrocnemius 
and to the Plantaris, entering at the border of the popliteal 
space; one to the Soleus, entering the superficial surface; one 
to the Popliteus, winding round its lower border to enter the 
deep surface and also sending branches to the Tibialis posti- 
cus, interosseous membrane as far as the lower tibio-fibular 
joint, upper tibio-fibular joint, and tibia. Cutaneous or tibial 
communicating; this descends between the heads of the Gas- 
trocnemius and upon the tendo Achillis, pierces the deep fascia 
in the middle third of the back of the leg, and at once joins the 
peroneal communicating, forming the external or short saph- 
enous. This runs, with the external saphenous vein, round 
the back of the external malleolus to the foot; it supplies cu- 
taneous branches to the outer side and back of the lower third 
of the leg, the ankle and heel, and the outer side of the foot and 
little toe, as well as articular branches to the ankle and tarsal 
joints. [652] 

Branches in Leg. — Muscular; one each to the Soleus (enter- 
ing its deep surface), Tibialis posticus. Flexor longus digi- 
torum, and Flexor longus hallucis. Cutaneous or internal 
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calcanean; to the heel and back part of the sole, piercing the 
internal annular ligament. Articular, to the ankle-joint. Me- 
dullary, to the fibula. [653] 

Internal Plantar. — Running forward with the internal 
plantar artery, in the sole beneath the internal annular liga^ 
ment and Abductor hallucis, to the interval between the latter 
muscfe and the Flexor brevis digitorum, it divides into four 
terminal branches. Collateral branches; muscular, to the Ab- 
ductor hallucis and Flexor brevis digitorum; plantar cutane- 
ous, to the inner part of the sole, piercing the plantar fascia 
between these muscles ; articular, to the inner tarsal and tarso- 
metatarsal joints. [654] 

Terminal Branches. The first (most internal) pierces the 
fascia behind the ball of the great toe, and supplies the Flexor 
hallucis and skin on the inner side of the foot and ball of the 
great toe; it ends as the plantar digital nerve to the inner side 
of the great toe. The second, after supplying the First lum- 
brical, divides into two plantar digital nerves for the adjacent 
sides of the first and second toes. The third and fourth each 
divide at the intervals between the second, third, and fourth 
toes, into two plantar digital branches for the adjacent sides 
of these toes. The plantar digital nerves supply the whole 
plantar aspect of the toes, and also their nails and tips dor- 
sally. [654] 

External Plantar. — ^Running forward and outward in the 
sole with the external plantar artery, between the Accessorius 
and Flexor brevis digitorum, it divides near the head of the 
fifth metatarsal into terminal branches, superficial and deep. 
Collateral branches; muscular, to the Accessorius and Abductor 
minimi digiti; cutaneous, piercing the plantar fascia at inter- 
vals along the external intermuscular septum. The superficial 
branch (terminal) runs forward between the Flexor brevis digi- 
torum and Abductor minimi digiti and divides in two parts; 
one (external branch) supplies the Flexor brevis minimi digiti, 
sometimes one or both Interossei in the fourth space, the skin 
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on the sole and the ball of the little toe, and ends as the plantar 
digital branch to the outer side of the little toe; the other (in- 
ternal branch) divides at the interval between the fourth and 
fifth toes into two plantar digital branches for adjacent sides 
of those toes, and communicates with the internal plantar. 
The dee-p branch (terminal) runs inward deeply with the exter- 
nal plantar artery, under the Accessorius and Adductor 
obliquus hallucis, and supphes (articular branches) the tarsal 
and tarso-metatarsal joints and (muscular branches) the Ad- 
ductores, obliquus and transversus, hallucis, outer three Lum- 
bricals, and all the Interossei except, sometimes, those in the 
fourth space. [654] 

Small Sciatic. — The two sural branches pierce the popliteal 
fascia and supply the skin on the back of the leg, usually to its 
middle, but sometimes more or less ; they communicate with 
the external saphenous. [657] 

Arteries. 

The popliteal divides, at the lower border of the Popliteus, 
into the anterior and posterior tibial. A cutaneous branch (su- 
perficial sural) descends in the midline of the calf. [863] 

Posterior Tibial. — This runs downward and inward between 
the superficial and deep muscles of the back of the leg, lying at 
first on the outer, and then the inner side of the posterior tibial 
nerve. Under the lower border of the internal annular liga- 
ment, midway between the tip of the inner malleolus and 
most prominent part of the heel, it divides into the internal 
and external plantar. Branches; muscular; medullary, to the 
tibia; communicating, to the lower end of the peroneal; cu- 
taneous ; internal malleolar, to the inner malleolus ; and 
peroneal. [864] 

The peroneal arises from the posterior tibial about an inch 
below the Popliteus, descends on the fibula, and divides, about 
an inch above the ankle-joint, into the anterior and posterior 
peroneal. Its other branches are muscular; medullary, to the 
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fibula; and communicating, to the lower end of the posterior 
tibial. The anterior peroneal runs forward under the lower 
edge of the interosseous membrane to the dorsum of the foot. 
The posterior peroneal descends behind the outer malleolus 
to the outer side of the heel and foot. [865] 

Internal Plantar. — Running forward on the inner side of the 
foot, between the Abductor hallucis and Flexor brevis digito- 
rum, this joins the plantar digital branch of the dorsalis hal- 
lucis to the inner side of the great toe. Three digital branches 
Join the princeps hallucis branch of the dorsalis pedis and the 
two inner digital branches of the plantar arch, at the roots of 
the inner three inter digital clefts. Its other branches are mus- 
cular, cutaneous, and articular. [865] 

External Plantar. — This runs forward and outward between 
the Accessorius and Flexor brevis digitorum, and then between 
the latter and the Abductor minimi digiti, to the base of the 
fifth metatarsal. Then, as the plantar arch, it curves inward, 
with the convexity forward, across the bases of the metatar- 
sals to join the dorsalis pedis at the outer side of the base of 
the first metatarsal, completing the arch. Its earlier branches 
are muscular; cutaneous; and internal calcaneal, to the heel. 
The branches of the arch are articular, to the tarsal joints; pos- 
terior perforating, three in number, passing through the three 
outer interosseous spaces between the heads of the Dorsal in- 
terossei, to join the dorsal interosseous branches of the meta- 
tarsal; and digital, four in number. Of the digital, the outer- 
most runs along the outer side of the little toe ; the inner three 
run to the bases of the three outer interdigital clefts and each 
divides into branches for the sides of the toes ; just before di- 
viding they may send (anterior perforating) branches to the 
dorsal interosseous arteries. [866] 

Anterior Tibial. — This runs forward between the uppermost 
slips of the Tibialis posticus and above the upper edge of the 
interosseous membrane. It then descends deeply along the 
outer border of the Tibialis anticus, resting successively on the 
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interosseous membrane, lower part of the tibia, and anterior 
ligament of the ankle-joint; the Extensor proprius hallucis 
tendon crosses its lower end. In front of the ankle it becomes 
the dorsalis pedis. [867] 

Branches. — Superior fibular; arising high up and ascending 
behind the neck of the fibula. Posterior tibial recurrent; 
arising high up and ascending in front of the Popliteus to the 
back of the knee. Anterior tibial recurrent; arising high up 
and ascending in front of the knee, externally. Muscular. Cu- 
taneous. Internal malleolar; to the front of the inner malle- 
olus. External malleolar; to the front of the external mal- 
leolus. [868] 

Dorsalis Pedis. — Running forward superficially under the 
anterior annular ligament and along the outer side of the Ex- 
tensor proprius hallucis tendon, this passes through the base 
of the first interosseous space, between the heads of the first 
Dorsal interosseous and joins the end of the external plantar, 
completing the plantar arch. [868] 

Branches . — Cutaneous. Tarsal, to the outer part of the tar- 
sus. Metatarsal; arising low down and running outward on 
the bases of the metatarsals, under the tendons: from it three 
branches (dorsal interosseous) run to the three outer toe- 
clefts, and each divides into two collateral digital branches for 
the adjacent sides of the toes; the outer dorsal interosseous 
sends a branch to the outer side of the little toe ; each dorsal 
interosseous sends a branch (posterior perforating) through 
the back part of the interosseous space, between the heads of 
the Dorsal interosseous, to join the plantar arch, and another 
(anterior perforating) through the front of the space to the 
plantar digital artery. Dorsalis halhicis; running forward to 
the innermost toe-cleft it divides into collateral dorsal digital 
branches to the adjacent sides of the toes; it gives off a dorsal 
digital branch to the inner side of the great toe. Princeps 
hallucis; arising in the sole, from the termination, it runs for- 
ward to the innermost toe-cleft and divides into collateral 
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digital branches for the adjacent sides of the toes; it gives off 
earlier a plantar digital branch to the inner side of the great 
toe. [869] 

Veins. 

The deep veins are the venoe comites which accompany the 
arteries in pairs and end in the popliteal finally ; the latter is 
single. [897] 

Superficial Veins. — A dorsal digital vein runs along each bor- 
der of the dorsum of each toe; at the toe-clefts those of adja- 
cent borders unite in four dorsal interdigital veins which join 
the dorsal venous arch. The arch runs transversely across the 
metatarsals, uniting externally with the outer dorsal digital 
vein of the little toe to form the external saphenous, and in- 
ternally with the inner dorsal digital vein of the great toe to 
form the internal saphenous. On the sole there is a transverse 
arch at the roots of the toes, which receives plantar digital 
veins from the toes and gives off interdigital branches to the 
dorsal arch. [900] 

The internal or long saphenous begins on the inner side of the 
foot, runs upward in front of the internal malleolus, and then 
just behind the inner border of the tibia to the knee; then 
passing just behind the inner femoral condyle it runs upward 
and slightly forward to the saphenous opening, where it pierces 
the cribriform fascia and femoral sheath to join the femoral 
vein. [900] 

The external or short saphenous begins on the outer side of 
the foot, runs upward behind the external malleolus, and then 
along the outer border of the tendo Achillis to the middle of the 
calf; above this it ascends to the lower part of the popliteal 
space, pierces the deep fascia, and joins the popliteal. [901] 

Lymphatics. 
Deep Glands. — A single anterior tibial gland lies near that 
artery on the upper part of the front of the interosseous 
membrane. [916] 
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